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Mr. Andrew Carnegie is occupying, 
for’ the Winter, the handsome resi- 
dence of Mr. EB. H. Johnson, presi- 
dent of the Interior. Conduit and 
Insulation Company, -at Greenwich, 
Ct. 

The Cosmopolitan Electric Com- 
pany, of Chicago, has- come. to life 
again, and last week. secured per- 
mission to lay conduits in the down- 
town district. If the company’s plans 
are successfully carried out it will 
become a direct competitor of. the 
Chicago Edison company. 


The Appellate Division of the New 
York State Supreme Court has decided 
that a woman could not recover dam- 
ages from the Western Union for the 
grief and anguish caused by the delay 
of a message which prevented her 
attending her brother’s funeral. In 
Justice Barrett said: 
fact, no congruity 
between pecuniary loss and isolated 


his opinion 
‘“There is, in 
mental pain.” 


The directors of the Union Trac- 
tion Company, of Philadelphia, have 
adopted the recommendation of the 
executive committee to call an install- 
ment of $2.50 p«r share on the stock, 
payable March 1. ‘The company’s 
books will close on February 10 and 


reopen on March 2. 


‘The syndicate which hag purchased 
the Long Island Railroad has engaged 
President Vreeland, of the Metropol- 
itan Street R:ilway Company, of 
New York city, to make a physical 
examination of the Long Island prop- 
erty. 


While two employés of the Metro- 
politan Street Railway Company, of 
New York city, were delivering bags 
of money to a Broadway bank one 
day last week, a smart thief came 
along and carried off.a bag containing 
$5,600. 


Omaha, Neb., has 95 miles of cable 
and electric street railway, the longest 
line being nine miles. 











Electricity in Paterson, N. J. 

The Edison Electric Illuminating 
Company of Paterson, N. J., believ- 
ing that a better knowledge of the 
applications and simple laws govern- 
ing the electric current would be of 
interest to their customers and fur- 


ELECTRIC LIGHTING IN TASITIANIA. 


AN INTERESTING ELECTRICAL-WATER- 
POWER INSTALLATION, 


Messrs. Siemens Brothers, the well 
known London electrical firm, have 
recently completed 


an interesting 








E.ecrric LigutinG 1N.TASMANIA.—WATER-POWER PLANT WHICH FURNISHES 


CURRENT TO LAUNCESTON. 


ther their business, their general 
manager, Mr, William Brock, has 
written a book for distribution in 
which he has given a concise and 
clear elementary statement of the 
ABC principles of the science. The 
explanations are ingeniously made 
by a practical man, and the stereo- 
typed analogies are conspicuous by 
their absence, and the book is well 
illustrated. The ELecTRICAL REVIEW 
acknowledges the receipt of a copy. 
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electrical - water - power installation, 
which is now furnishing current to 
Launceston, Tasmania. For the 
accompanying illustration and the 
following description of this interest- 
ing plant we are indebted to our Lon- 
don namesake : ‘I'he site fixed for the 
generating station is three miles 
from the center of Launceston, but 
there ‘is no road to the place. The 
building material was prepared at 
one'side of the river and slung across 
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on @ wire rope tramway ; the machin- 
ery, however, had to be taken round 
a distance of seven miles through the 
bush, but that only brought it to the 
top of a steep hill, about 500 feet in 
height, down which the whole of the 
plant had to be lowered. 

Ever since was first 
settled, the residents recognized that 
great power was available from the 
South Esk River, which rushes in a 
series of for 
the gorge, where it joins its waters 
with those of the North Esk, to form 
the River ‘Tamar. 
ery for flour-mill purposes 
only application of the 
force offering itself until compara- 


Launceston 


cataracts miles above 


Driving machin- 
was the 
enormous 


tively late years, when enterprising 
citizens, hearing of what was being 
done in other countries, began to talk 
of using the water power for the gen- 
eration of electricity. 


The City Surveyor, Mr. David, 
ufter considering various proposi- 


tions, decided to tap the river at a 
certain point, already determined, by 
driving through a bend to a spot 
some 90 chains first 
which would give him sufficient fall. 
He found the plan quite practicable, 
and that it would be far superior to 
the pipe-track scheme, inasmuch as 
the tunnel, once made, would entail 
practically no maintenance cost, and 
would free the objection 
which those acquainted with the 
banks of the South Esk at the point 
concerned know to be a serious one; 
that interruptions, vexatious while 
they last and costly to set right, would 
be caused by rocks and trees falling 
onto the pipes. ‘he cost of this 
scheme, including the necessary dans 
and other extraneous works, was esti- 
mated at £13,169. The dams and 
race were put in, under Mr. David’s 
personal superintendence, by day 
labor, at a cost of £1,312. It was 
freely asserted that the tunnel could 
not be driven for double the esti- 
mated cost, that it would occupy 
three years in driving, etc., objectors 
basing their arguments upon the cost 
of driving in similar country else- 
where. Events proved the unreli- 


above basin, 


he from 


ability of the objectors’ data, as the 
drive was put through in 16 months’ 
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actual working time, driving from 
both ends; and when on March 28, 
1845, the men working from the two 
ends met, the engineer had the satis- 
faction of finding that his levels had 
been less than an inch out. The 
actual cost of the tunnel proved to be 
£11,913, or with dams, etc., a total 
of £13,225, as against £13,169 
estimated. 

The grade of the tunnel is one in 
110, calculated to give a velocity of 
ubout 10 feet per second, and there- 
fore a discharge of about 11,780 cubic 
feet per minute; but as by Parlia- 
mentary restrictions only two-thirds 
of the water flowing in the river 
is to be made use of, that quan- 
tity, equal to 10,000 cubic feet per 
minute, is all that can be depended 
on during dry Summer weather. 

The resulting horse-power, taking 
10,000 cubic feet per minute as a 
basis, is 1,562, at 75 per cent effi- 
ciency of turbine,and costs, therefore, 
£38 10s. per horse-power, a rate which 
compares very favorably with similar 
work in any part of the world. 

From a screening chamber the 
water, after being strained, is con- 
veyed to the power-station by a pipe- 
line. The pipe is of wrought-iron, 
with flanged joints, is one-quarter- 
inch thick, and for the first 82 feet is 
five feet in diameter, the remaining 
121 feet being four feet in diameter. 
The lower end is expanded into a bell 
mouth, six feet by two feet six inches. 
The bell mouth carries the water 
to a wrought-iron receiver 88 feet 
long, which extends along the back 
of the power-house. The central por- 
tion, 41 feet in length, is six feet in 
diameter, and is of wrought-iron 
three - eighths-inch thick ; the two 
end portions being three feet in diam- 
eter and one-quarter-inch thick, all 
being held back by one and one-half- 
inch anchor bars. The receiver is 
fitted with four four-inch dead-weight 
safety valves. 

From the six-feet section the water 
is led into the building by means of 
four two-feet four-inch pipes, and 
from the three-feet sections by six 
12-inch pipes, though only three of 
the former and five of the latter are 
at present in use, one of each being 
left for futureextensions. The water 
from these pipes is taken directly to 
the turbines, draft tabes being made 
use of to insure at least 110 feet of 
working head. 

The generating station is situated 
above highest known flood mark on 
the river bank. It is built of the 
local basalt on concrete foundations, 
and with galvanized iron roof; is 
105 feet by 24 feet in the clear, with 
a central bay of 40 feet, which is six 
feet wider. The height of the wings 
is 15 feet, and of the center 22 feet ; 
to the wall plate in each case. The 
tail-race extends nearly the entire 
length of the building, is nine feet 
wide and 12 feet deep, and was ex- 
cavated in the solid basalt. It is 
arched over with concrete, on which 
are bedded the girders to which the 
turbines and other machinery are 
bolted. The building, including 
foundations, cost £1,838. 

The bid of Messrs. Siemens Brothers 
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for the electrical plant, including 
maintenance for six months, was 
£32,000. The contractors arranged 
with Mr. Dunk, of Sydney, owner of 
a patent pole-trimming machine, to 
bring one of his machines to Launce- 
ston and trim all the poles to the 
form decided upon by the superin- 
tending engineer. The specification 
contemplated trimming the poles by 
manual labor, but the contractors 
were desirous to make them look well, 
and as only by the use of the machine 
could they be given that smooth and 
finished appearance which has been 
so admired in Launceston, the extra 
expense was not minded. After being 
trimmed to shape, octagonal from 
the ground line to eight feet above 
that line, and circular thence to the 
top with proper taper, the poles were 
mortised and the arms fitted into 
them, then a coat of paint given, and 
they were carted away to the site of 
their permanent position. 

The machinery fitted only takes up 
about 400 out of the 1,560 horse- 
power available, the water running 
through the tunnel supplies ; so that 
water is available without extra cost 
to drive nearly four times as much 
machinery as has been arranged for 
at the start. The water pipes from 
tunnel and the building are arranged 
to accommodate about 50 per cent 
more effective alternating plant and 
25 per cent more arc-lighting plant. 
There are eight Thomson Vortex tur- 
bines at work, fitted with the Murray 
hydraulic governor. They areadapted 
for a fall of 110 feet, and arranged 
for coupling direct to the dynamos. 
Five of the turbines drive arc-light 
dynamos at 800 revolutions a minute, 
at which speed they each give 21 horse- 
power. The other three drive alter- 
nators at 460 revolutions a minute, 


-and each gives 158 horse-power. 


The arc-light dynamos are of Sie- 
mens Brothers’ manufacture, and 
give a constant current of seven am- 
peres and an electro-motive force of 
1,750 volts when running at 800 revo- 
lutions a minute. The armatures are 
of the ring type and wire wound. 
The electro-magnets are of the double 
magnetic circuit type, made of the 
very best wrought-iron, and are series 
wound. They are driven direct by 
the turbines. In Launceston there 
are in use 120 Siemens ‘‘ band” arc 
lamps, taking seven amperes, and 
burning for 16 hours without retrim- 
ming. 


ce 
LITERARY. 


McClure’s Magazine for February 
will contain some Kansas stories by 
William Allen White, the young 
editor of the Emporia Gazette, whose 
recent editorial, ‘‘ What’s the Matter 
with Kansas?” attracted so much 
attention. 

City Government is the title of a 
new monthly publication, of hand- 
some typographical appearance, de- 
voted to the practical affairs of munic- 
ipalities. It covers a new field, and 
has received the indorsement of many 


prominent city officials. The paper 
is published by the City Government 
Publishing Company, 150 Nassau 
street, New York city. Mr. Clarence 


E. Stump, formerly well known in 
electrical journalism, is the president 
and treasurer of the company. 


THE INCLOSED ARC LIGHT. 





DELIVERED BEFORE THE SOCIETE IN- 
TERNATIONALE DES ELECTRICIANS, 
PARIS, FRANCE, JANUARY 20, 1897, 
BY L. B. MARKS, M. M. E., OF NEW 
YORK CITY. 


The unprecedented industrial util- 
ization of the inclosed are light in 
America during the past two years 
has aroused the attention, not only of 
American electricians and engineers, 
but of scientists the world over. Al- 
though some of the earlier inveutors 
in this field achieved a modicum of 
temporary success, every attempt to 
introduce the inclosed arc lamp com- 
mercially eventually met with decided 
failure. 

Before going into the details of the 
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subject, or presenting a sketch of the 
art of inclosed are lighting, it may 
not be amiss to point out the charac- 
teristic distinction between the ordi- 
nary arc and the inclosed arc. The 
ordinary arc, commonly known as the 
open are, is generally inclosed in a 
globe more or less tight at the top and 
bottom. This is also the case with 
the inclosed arc. Inthe former, how- 
ever, the arc depends for its efficient 
operation upon an excess of air or 
oxygen-bearing gas, while in the lat- 
ter provision is made for the partial 
or total exclusion of the atmosphere. 
With this preface, I shall now revert 
for a few moments to the earlier forms 
of inclosed arc lamps. 
HISTORICAL SKETCH. 

The history of the art may be said 
to date back to 1846, when Mr. Wm. 
E. Staite first produced an inclosed 
lamp in which one carbon was sup- 
ported on arod passing through an 
air-tight bushing into a globe, and the 
other carbon mounted in a tube pro- 
jecting through the base of the globe 
and fed by a rack operated by clock- 
work. In this lamp the arc was struck 
by pushing the carbons apart by hand. 
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At that early date Staite pointed out 
that ‘‘the more rarefied or deoxygen- 
ated the air around the poiat of igni- 
tion is, the more continuous and brill- 
iant the light ; hence may be deduced 
the propriety of inclosing the elec- 
trodes in a vessel of small dimensions, 
hermetically sealed from the external 
atmosphere, but with a valve in it for 
the escape of the included air when 
the expansion begins to exceed those 
limits which experience may show to 
be compatible with the safety of the 
apparatus.” 

About a year later Staite improved 
this lamp in various details. Instead 
of springing the arc by hand .it was 
done automatically by an electro- 
magnet. The arc was inclosed in an 
air-tight globe and the regulation 
effected by electro-mechanical means. 

After Staite’s experiment there fol- 
lowed a period of inactivity in this 
line, and it was not until the 70’s that 
the work was again zealously taken 
up. In 1878 F. H. Varley brought 
out a lamp containing an air-tight 
chamber in which carbon powder was 
allowed to fall from one electrode to 
another, as from an hour-glass, the 
carbon being heated to incandescence 
in transit. The mechanism of the 
Jamp was so arranged that the carbon, 
after falling through the are space 
and becoming incandescent, was again 
returned by suitable carriers .to go 
through the same operation. In 1879 
George G. André devised an electric 
lamp in which the carbons were 
inclosed air-tight in a large globe, no 
provision having been made for egress 
or ingress of gases. The oxygen of 
air in the globe gradually combined 
with the volatilized carbon, when the 
lamp was in operation, until finally 
the electrodes burned in an atmos- 
phere consisting largely of carbon 
gas. 

About this time there was consider- 
able activity in the production of in- 
closed arcs of a different type; viz., 
the semi-incandescent arcs. In this 
form the carbons or other electrodes, 
as the case may be, are in imperfect 
contact, the point of juncture being 
heated to a state of incandescence 
when the current is passed. Such 
was the lamp of Brougham, in which 
the carbons were inclosed in a recep- 
tacle from which the atmosphere was 
excluded ; no arc was sprung in this 
lamp, the light emanating from 
the incandescent points. Following 
closely on this, in the year 1880, 
André and Easton produced a lamp 
similar to the older type already 
described, but differing from the 
latter in that the movable carbon was 
maintained in contact with the nega- 
tive in a closed chamber, and was fed 
upward as the carbons burned away, 
the feed being effected by a weight 
released by a magnet acting on a fric- 
tion disk. Thesame type of lamp is 
also described by Hedges, who sub- 
stituted a metal disk for the negative 
carbon, the positive carbon feeding 
and continuously bearing against this 
metal disk, and heating the joint to 
incandescence. _ 

The well known lamp of Werder- 
mann, which’ was brought out in 
1882, is another type of the typical 
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incandescent arc. In Werdermann’s 
lamp the carbons were inclosed in an 
air-tight globe. A thin carbon pencil 
was propelled against a large negative 
electrode by a spring; the pencil 
passed through a block of magnesium 
or other refractory substance, and a 
considerable length of the electrode 
* between the block and the contact 
was rendered incandescent. After 
the lamp was started the oxygen con- 
tained in the globe quickly combined 
with the carbon, the residual gases 
thus consisting of nitrogen and car- 
bonic oxides. Among other lamps of 
the same type, in which no true arc 
was sprung, were the earlier forms of 
Jansen in 1875 and Scott in 1878, and 
subsequently those of Rapieff, Norden- 
feldt, Pilleux and Quesnot. 

The record of development between 
1880 and 1884 shows that a number 
of lamps of the inclosed type, 
in which a true arc was sprung, 
were produced. ‘The principal ones 
were that of Varley, in’ which 
the arc was inclosed in a glass 
globe or shade filled with carbonic 
anhydride, or hydrogen, or dried 
nitrogen; those of Wallace, Brewer 
and Menges; that of Beardslee, in 
which the arc was inclosed in a small 
globe, air-tight at the bottom and 
having a contracted neck at the top 
through which the movable carbon 
passed ; that of Baxter, in which the 
entire lamp mechanism was inclosed 
air-tight; provision for the egress of 
heated gases under pressure being 
made by suitable valves connecting 
the inclosure with the outer air; and 
that of Short, similar to the -last. 
Besides these there were several 
others, differing from those cited 
only in detail. 

THE INCLOSED ARC IN AMERICA. 

In America the first attempts to 
utilize the inclosed arc in commerce 
date back to the early eighties, 
when Beardslee produced an inclosed 
are and William Baxter experimented 
with long-hour inclosed lamps. Bax- 
ter’s experiments and tests covered a 
period of years, but resulted in fail- 
ure. From time to time other in- 
ventors took up the subject, but as 
the ground covered by them differs 
very little from that of earlier efforts, 
it will not be necessary to dilate here 
upon the various schemes attempted 
since the original presentation of the 
Beardslee and Baxter lamps, respect- 
ively. This brings us to the time 
when Howard took up this line of 
work in conjunction with me about 
five years ago. Most of you are 
familiar with the tests reported by me 
at the International Electrical Con- 
gress, at Chicago, in August, 1893. 
This paper was hastily prepared to 
present a subject which, in the opin- 
ion of those who had witnessed the 
trials, was deemed worthy of the full- 
est description possible at the time. 
The arrangement of parts disclosed 
in the lamp referred to in the paper 
at Chicago was rather unique in some 
details, but in principle did not differ 
essentially fromearlier forms. It was 


thought at that time that the inclosed 
are would have a large field on con- 
stant-current circuits, and an attempt 
was made to equip existing lamps 





ELECTRICAL REVIEW 


with the inclosing device. This de- 
vice, which was very crude, consisted 
of a cylindrical glass receptacle 
clamped by disks, which pressed 
tightly against its upper and lower 
edges, respectively, the lower end 
being closed air-tight and _ the 
upper end provided with an opening 
through which the positive carbon 


passed. In this equipment the 
negative electrode was made of 
metal. I shall have occasion to al- 


lude to this metal negative later on ; 
also to point out the prime cause of 
failure in this, as well as in many of 
the other forms of inclosed arc herein 
referred to. Subsequently, another 
device was used, which consisted 
simply of a small bulb, fitted practi- 
cally air-tight at the bottom and 
closed on top bya valved cap through 
which the upper carbon fed. This 


appurtenance could be attached to any 
arclamp. The negative electrode was 
in this case made of carbon. A cir- 
cuit of lamps of this type was tested 
in the Winter of 1893 and early part 
of 1894, at Buffalo, N. Y. The re- 
port and discussion of tests were pub- 


tnt 





way of the central tubular opening, 
and of ingress by way of the bell- 
shaped chamber. In other words, 
the convection currents naturally 
formed by the heat of the are are 
taken advantage of to secure a steady 
and uniform circulation of oxygen 
bearing gas in the inclosure. By the 
use of this equipment the life of the 
electrodes was prolonged three or four 
times, the lamps being operated on a 
constant-current circuit under practi- 
cally the same conditions as to current 
and voltage as the open arcs. In 
practice it was found that the venti- 
lated inclosed are had many short- 
comings, and could rarely be operated 
under favorable conditions on com- 
mercial circuits. 
(To be continued.) 
— an 

The First Radiograph Showing 

Arterial Circulation, Made in 

Hudson Street Hospital, New 

York. 

Superintendent Herman A. Knoll 
and Dr. Philip E. Johnson, both of 
the Hudson Street Hospital, New 
York, have recently accomplished 
important advances in the use of X 
rays in connection with surgery, 


RapIoGRAPA SHOWING BRACHIAL ARTERY WITH LIME Deposits IN BLOOD. 


lished in the electrical journals of the 
time ; also in the transactions of the 
National Electric Light Association, 
Washington, D.C., convention, 1894. 

We come now to the ventilated in- 
closed arc, which was devised by me 
a few years ago and described in some 
of your technical journals. You will 
note from the cut presented herewith 
that the inclosure is provided with 
means for directing the path of the 
ingress of air and the — of gas. 
You observe that the bulb is pressed 
tightly against a practically air-tight 
bottom and is closed at the upper end 
by a bell-shaped cap or plug, wherein 
resides the novelty of the equipment. 
This plug is made of metal and is 
Fal so that the rim is brought 
closely adjacent to the exterior wall of 
the envelope, thus providing a narrow 
annular passage for the outside air 
into the envelope, by means of which 
the entering air is highly heated in 
transit before reaching the interior of 
the bulb. You will also see that the 
tubular opening through which the 
upper carbon feeds is conical in 
shape, the opening at the top being 
only a little greater than the diameter 
of the electrode, so as to permit a free 
feed of the latter and afford an ob- 
structed egress for the gases from the 
envelope. As the closure touches the 
glass only at four points, shown in the 
drawing. the tendency of this arrange- 
ment is for all egress to take place by 


inasmuch as they have been able to 
make a negative showing clearly de- 
fined the arterial circulation of the 
forearm. Up to this time, we believe, 
the control of the X rays has not per- 
mitted the showing or indication of 
the blood circulation. 

The illustration shown herewith is 
made directly from a print of the 
negative. In the half-tone processes 
itis not possible to retain the same deli- 
cacy and accuracy of shadows or tones 
that appear in the print of the nega- 
tive, and in this reproduction the very 
slightest touch of the engraver’s 
brush has been given to the arteries 
to make it equal in strength to the 
negative print, but it isin no degree 
an exaggeration of the photograph 
kindly furnished the ELrEcTRICAL 
REVIEW by Superintendent Knoll. 

The engraving shows the brachial 
artery and its bifurcation at or near the 
elbow into the radial and ulnar arteries. 

The exposure, Superintendent Knoll 
stated, was less than one minute— 
ubout 50 seconds—and the apparatus 
used was that known as the ‘“‘ Edison.” 

The theory has been advanced that 
the subject from which this radio- 
graph was made might have had an 
unusual supply of lime salts in the 
blood, and in this case it might have 
had the effect of bringing out in 
greater relief the arteries when the 
picture was made, 
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TELEPHONE NEWS AND 
COMMENT. 


The reported gross earnings for the 
year of the Chicago Telephone Com- 
pany were $1,955,829 ; net, $600,205, 
or 13.84 per cent on the stock. 








The American Electric Telephone 
Company, of Kokomo, Indiana, has 
now over 300 exchanges and 50,000 
telephones in operation in all parte of 
the United States. 





The Erie Telegraph and Telephone 
Company made a net gain of 273 
subscribers in December, and 2,798 
for the year 1896. ‘Total number 
connected January 1, 21,389. 





The annual report of the Central 
Union Telephone Company shows 
that the gross earnings for the year 
were $1,327,931; expenses, $1,026,- 
311; net earnings after interest 
charges, $237,099. 





A bill was introduced in the New 
York State Assembly on January 19 
regulating telephone charges, so that 
New York is to pay $85 rental per 
annum and Brooklyn $75, with pro- 
portionate reduction in case of cities 
with smaller populations. 





A plan for a citizens’ telephone 
company is being discussed in Albany. 
It is estimated that a contribution of 
$25 each from 500 subscribers would 
pay for a complete equipment, and 
that the annual cost of maintenance 
and operation would not exceed $5 
for each telephone. 





The Southwestern Telegraph and 
Telephone Company, of New York 
city, on January 22 filed with the Sec- 
retary of State a certificate of increase 
of capital stock from $3,000,000 to 
$4,000,000. The company has a paid- 
in capital of $3,000,000, and debts 
and liabilities of $225,000. 





At the annual election of the 
Superior—Duluth, Minn., Telephone 
Company the following officers were 
elected: President, A. G. Fuller; 
vice-president and treasurer, A. W. 
Taussig; secretary, ©. H. Graves; 
manager, Edward Lomasney. The 
old directors were all re-elected. 





The Sandy River, Me., Telegraph 
Company, at its annual meeting, 
elected the following directors: A. M. 
Greenwood, F. E. Timberlake, Phil- 
lips; Chester Greenwood, Farming- 
ton; P. H. Stubbs, Strong; W. H. 
Cook, Farmington. The directors 
organized and chose A. M. Green- 
wood, president; F. W. Butler, Farm- 
ington, clerk and treasurer. 

= ue 
A Big Electrical Year. 
[From the Philadelphia Press | 

There has recently been more in- 
terest in electr cal stocks not only in 
New York, but in this and the Boston 
markets. No industry in the country 
has such good prospects for business 
and immediate profits. All the lead- 
ing concerns have orders ahead, and 
the prospect is for a big year. 








40 


BLECTRICAL REVIEW 


Electric Railways. 








The United States District Court 
has appointed G. Herbert Condit re- 
ceiver of the Englewood & Chicago 
Electric Street Railway. The pro- 
ceedings were taken at the instigation 
of the New York bondholders, and is 
believed to be part of a plan to reor- 
ganize the company and finish the 
road. 

The Buffalo & Williamsville, 
N. Y.. Electric Railway Com- 
pany’s statement for quarter ending 
December 31 shows gross earnings 
from operation to be $2,769.61 and 
the operating expenses to be $1,837.22. 
Income from other sources, $25.25, 
making a net income from all sources 
of $960.64. 


A company calling itself the East 
Pennsylvania Traction Company has 
usked the New Hope, Pa., Borough 
Council for permission to enter that 
burg with a trolley road. It is said 
the company has already secured the 
right of way from Doylestown to the 
borough line, coming up the old 
York road pike. 

ee Ws 
Springfield, 


Wright & Company, of 
formerly the 
Springtield Electrical Equipment 
Company, have attached the property 
of the Shelburne Falls & Colrain 
Electric Railroad, which was opened a 
few weeks ago, for $40,000, and will 
commence a suit in Hampden County 
against the corporation. 


Mass., 


The Rapid Transit Railway Com- 
pany,of Syracuse, N. Y., has elaborate 
plans for equipping its road. A new 
power-house will be built, heavy rails 
will be laid on all of the lines that are 
not equipped with them now, and 
some of the lines will be extended. 
When the power-house is completed 
all the lines in the city will be operated 
from it. 


‘lhe annual report of the Rochester, 
N. Y., Railway Company shows the 
following : Gross earnings from 
operation, $70,999.51: operating ex- 
penses, %42,626.20: net earnings 
from operation, $28,573.31; income 
from other sources, $710.22; gross 
income from all sources, $29,083.52 ; 
interest on funded debt and taxes, 
$26,193.03: net divisible income, 


$2,840.50. 


The reorganized company of the 
Northeast Electric Railway, of Kan- 
sas City, Mo.. filed a formal deed of 
trust in the Recorder’s office to secure 
the payment of $250,000 worth of 
bonds issued for improvement of the 
road to the Trust Company of North 
America and Edmund G. Vaughn as 
trustee for the bondholders. The 
deed includes all the property of the 
new company. 


At a meeting of the stockholders 
of the Newark, Ohio & Granville 
Consolidated Railroad Company the 
following directors were elected: 
Messrs. W. E. Miller, C. W. Miller, 
J. A. Flory, W. C. Christian, Herbert 
Atherton, John Schlegel, Henry 
Schiedler, Rhinehart Schiedler, I. A. 


Crane. The board of directors then 
organized by electing the following 
officers: President, W. E. Miller; 
secretary, C. W. Miller; treasurer, 
John Schlegel. 


The Ottawa, Ill., Electric Street 
Railroad, which has been abandoned 
about a year, has been purchased by 
Boston and local capitalists, and will 
be again operated. The plant has 
been purchased from the General 
Electric Company. The capital stock 
is $100,000. The directors are W. 
F. Ellis and H. M. Oliver, of Boston ; 
G. J. Paul, of Chicago; ex-Attorney- 
General Moloney and _ ex-Mayor 
Schoch, of Ottawa. It is expected 
in time to extend the line to Mar- 
seilles, Buffalo Rock, Utica, La Salle 
and Peru. 


The following is an abstract of the 
report of the Westchester, N. Y., 
Electric Company for the December 
31, 1896, quarter: Earnings, $29,- 
234; expenses, $21,274; net, $7,960; 
charges, $7,302; surplus, $658. 
Assets of $1,032,611 include $962,085, 
cost of road and equipment; $47,545, 
due by companies, etc. °$15,601, cash 
on hand; $7,078, profit and _ loss 
(deficiency). Liabilities: Capital, 
$500,000; funded debt, $500,000; 
loans and bills payable, $12,500 ; in- 
terest on funded debt due and ac- 
crued, $12,500; due for wages and 
supplies, $7,611. 


At the annual meeting of the 
Akron, Bedford & Cleveland and the 
Cleveland & Lorain Electric Railroad 
companies the following officers were 
elected: H. A. Everett, president : 
W. M. Christy, vice-president; . E. 
W. Moore, treasurer; F. S. Borton, 
secretary. The directors are H. A. 
Everett, Will Christy, E. W. Moore, 
James Christy, Jr., I. N. Topliff. 
For the Lorain company the direct- 
ors are B. Mahler, C. H. Stewart, 
E. G. Tillotson, 8S. H. Short, Joseph 
B. Hoge, W. J. Garone and E. W. 
Moore. The officers are B. Mahler, 
president; E. G. Tillotson, vice- 
president; E. W. Moore, treasurer ; 
Joseph B. Hoge, secretary; F. W. 
Coen, assistant secretary. 


The projectors of the electric rail- 
way from Seneca Falls, N. Y., to 
Auburn have already completed plans 
for the construction of an iron bridge 
across Cayuga Lake, running directly 
from the Bayard street road to Cayuga. 
The plans approved contemplate grad- 
ually raising the grade on the bridge, 
beginning near the eastern shore, so 
that the cars will run over the Central 
tracks and at the same time lessen the 
steepness of the grade necessary to 
reach the top of the hill on the 
Auburn road east of Cayuga. It is 
stated that work will be commenced 
early in the Spring. N. H. Becker 
und W. C. Gray, of Cayuga, are 
interested in the enterprise with other 
business men and _ capitalists of 
Auburn, Syracuse and Chester. Pa. 
The capital stock of the company is 
$500,000. 


ELECTRIC LIGHT FLASHES. 

A new company has been formed 
in San Francisco, Cal., called the San 
Francisco Gas and Electric Company, 
with a capital of $20,000,000. This 
is the result of consolidation of the 
Edison Light and Power and San 
Francisco Gas Light Company. 

C. Hamlin, former lineman of the 
Cortland, N. Y., & Home Electric 
Light Company, is about to apply to 
the trustees of Cortland and Home 
for a franchise to establish a rival 
electric light company. He proposes 
to furnish 75 lights to Cortiand for 
$6,000. 

The purchaser of the electric plant 
at Bedford City, Va., Mr. John D. 
Langhorn, of Washington, has organ- 
ized a stock company, of which 
Mr. J. A. Clark has been elected 
president and Mr. Allan Cuculler, 
secretary. Messrs. J. M. Claytor, 
O. B. Smith and W. B. Dunn com- 
pose the board of directors. 

At the annual election of trustees 
of the State Electric Light and Power 
Company, of New York, the follow- 
ing directors were elected for the 
ensuing year: Noah LL. Cocheu, Lewis 
R. Stegman, James Niblo, Frank A. 
Wunder, Charles Gorman. The in- 
spectors elected were John A. 
Braman, J. Warren Tway, Philip F. 
Lenhart. 

At the annual meeting of the stock- 
holders of the Chester, N. J., Electric 
Light and Power Company the follow- 
ing officers were elected : H. B. Black, 
president, and the board of directors 
chosen included John McGolrick, 
John R. Sweeney, Joseph Deering, 
G. P. Dennis, Joseph Messick, J. 
George Kaelber. J. E. Cochran, Jr., 
J. Albert Will, George C.. Hetzel. 

The stockholders of the Columbus, 
Ohio, Edison Electric Light Com- 
pany, at their annual meeting, elected 
the following officers for the ensuing 
year: C. H. Lindenberg, Adolf Theo- 
bald, John Siebert, J. R. Lovejoy, 
Emil Kiesewetter, J. F. Martin, 
F. E. Drake, Louis Siebert and 
A. W. Field; directors; president, 
Adolf Theobald ; vice-president, J. F. 
Martin ; treasurer, Emil Kiesewetter; 
secretary and general manager, A. W. 
Field. 








~_- 
Electric Lighting in Dallas, Tex. 


At a meeting of the City Council 
of Dallas, Texas, held on January 12, 
the following resolutions were passed : 

Whereas, The contract for lighting 
the city, now held by the Dallas Elec- 
tric Company, expires November 3, 
this year; and, Whereas, Consider- 
able time is necessary to investigate 
matters connected with same looking 
to the betterment and cheapening of 
said lighting system, Therefore, be it 

Resolved, ‘That the light com- 
mittee, in connection with the city 
electrician, investigate and report to 
this council at as early a date as pos- 
sible what, in their opinion, would be 
the most economical and satisfactory 
course to pursue, and what system of 
lighting would. be the most satis- 
factory and cheapest for the city to 
use. Be it further 

Resolved, That said committee and 
electrician investigate the surplus 
boiler capacity now. at Turtle Creek 
pump-house, and bring in an estimate 
on the necessary machinery and con- 
struction material for 300 are lights. 


Vol. 30—No. 4 


PROTECTIVE DEVICES FOR TRANS- 
FORTIIERS.. 





BY HERBERT C. WIRT BEFORE THE 
NORTHWESTERN ELECTRICAL AS- 
SOCIATION, JANUARY 20, 1897. 


The transformer itself is a pro- ° 


tective device, as it was introduced to 
permit the operation of incandescent 
lamps from high-voltage circuits with 
safety vo human life. It has so well 
accomplished this purpose that there 
are in operation in the United States 
4,000,000 16-candle-power lamps, 
which are supplied with energy by 
means of transformers. 

A. large number of transformers 
were introduced 10 years ago, at a 
time when experience with electrical 
machinery for operation on high-volt- 
age circuits was limited, and therefore 
many transformers were not properly 
constructed, and the failure of in- 
sulation may be laid, in part, to 
faulty design. 

The object of this paper is to call 
attention to several protective de- 
vices which have been designed to 
render the transformer absolutely 
safe, and to suggest some precaution- 
ary measures that should be used by 
managers of central stations. 

The cases which have. occurred 
where the primary current has passed 
to the secondary wiring are compar- 
atively -few, but still sufficiently 
numerous to. warrant the taking of 
greater precaution to prevent the 
possibility of fatal accidents. 

This subject is receiving careful 
attention on the part of the under- 
writers, and many central station 
managers are looking into the ques- 
tion. Very little information has 
been published on this subject. 
Mr. William H. Merrill, Jr., elec- 
trician of the National Board of Fire 
Underwriters, has issued very valu- 
able and interesting reports relating 
to fires of electrical origin, and during 
the past three years 62 cases have been 
mentioned by him where the primary 
current has, passed to the secondary 
wiring, and which have been con- 
sidered only as a fire hazard. 

The following cases have been in- 
vestigated, and may be of general in- 
terest : 

‘*Fire No. 867. Converter burn- 
out. About 60 converters connected 
by aerial wire burned out by light- 
ning.” 

Investigation showed that these 
burn-outs occurred in transformers 
not insulated with oil. The primary 
voltage was 2,750. The line was not 
protected by line arresters, but was 
protected by station arresters. The 
secondary wires were run in a damp 
building and were quite likely 
grounded, thus affording an easy path 
for the primary current to reach 
ground through secondary wiring, 
and across the insulation in the trans- 
former. 

‘Fire No. 1,000. Converter burn- 


out. Primary current on secondary 
circuit. Current grounded: through 


soft-rubber insulating joints on com- 
bination fixtures. -Rubber burned 
ont and escaping gas ignited. Dis- 
covery prompt. Electricity and gas 
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turned off, preventing serious dam- 


ag 


e. 
‘Fire No. 1,001. Similar to 1,000. 
Small loss.” 
These burn-outs occurred in ¢rans- 
mers not insulated with oil, and 
ich were connected to a 1,000-volt 
uit. Lightning arresters were 
talled at station and on lines. 
se burn outs did not occur during 
orm. 
‘Fire No. 1,370. Converter burn- 
Primary current on secondary cir- 
High-tension current grounded 
ough secondary wiring to a gas- 
e placed near a single-pole switch. 
3-pipe was scarred by the arc, the 
tch and connecting wires were 
ed, and the interior decorations at 


» point were damaged. Loss, about 
0. 
(ransformer was connected to a 
100-volt circuit, was run without 
and was not protected by line or 
tion lightning arresters. The 
n-out occurred during a lightning 
rm. There was no evidence of a 
k between primary and secondary 
vious to the storm. ‘The trans- 
mer was of modern type, and was 
t used May 27, 1895. 
‘Fire No. 1,445. Converter burn- 
Primary current on secondary 





ric, 


The current passes from the secondary 
wires to the fixture, and then across 
the insulation in joint to the gas- 
pipe system and to earth, forming an 
arc at the insulated joint, thus set- 
ting fire to the gas. If, however, 
insulated joints were not used, the 
path to earth from the secondary 
wires would be made easier, and 
probably a greater number of break- 
downs would occur. 

Note all these accidents occurred 
in transformers that were not in- 
sulated with oil. Note also that 
many of these breakdowns occurred 
during a lightning storm, proving 
conclusively that most transformers 
are burned out, not by the alternator 
current, but by electrical discharges, 
due to disturbances of the atmos- 
phere. It is, therefore, necessary to 
have a transformer insulated to stand 
such discharges, rather than to stand 
the alternator potential. 

In the early days of transformer 
construction the insulation was not 
designed to stand any definite voltage 
in excess of the alternator voltage. 
A transformer was supposed to be 
properly made if it did not burn out 
when tested ‘on the standard current 
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cuit. Current grounded through 
bber insulating joints of fixtures 
rning out rubber, allowing gas to 
ape, and ignited the gas. Part of 
e side wall and ceiling of the dwell- 
g burned, together with partial 
struction of carpet and some fix- 
Prompt discovery of the fire 
a patrolman passing the building 
revented serious Joss, us the occu- 
ants were away at the time. Loss, 
pg 


150. 


res. 


his burn-out occurred during a 
htning storm. Arresters were in- 
lled at station and on lines. In 
s transformer, which was manu- 
ctured 1888, ot] was not used. 
rimary voltage, 1,000. 
‘Fire No. 1.446. Converter burn- 
Similar to No. 1.445. Part of 
iling and joists of dwelling-house 
rned. The occupants managed to 
ut off the gas at the meter imme- 
itely the fire was discovered. ‘The 


se of this transformer had originally . 


en grounded, but the ground wire 
id been cut subsequently. Loss, 


” 


0, 


'l'ransformer was connected to 1,000- 

it primary; was protected with 

resters, and no oil was used. 

You will note in every case the 
electrical discharge ignited the gas. 
It is easy to see the cause of this. 





for which it was designed. ‘l'rans- 
formers of early design will just stand 
a high-potential test of 3,000 volts. 

The majority of transformers man- 
ufactured during the past year are 
made to stand a test of 5,0L0 volts 
between primary and secondary wind- 
ings. One manufacturer has brought 
up the standard of insulation on his 
transformer sufficiently to stand a 
10,000-volt alternating-current test 
between primary and secondary. 

The insulation of transformers 
should always be measured by high- 
potential current, rather than by an 
insulation resistance test, in which a 
moderate voltage is used. Even 500 
volts is not sufficient to properly test 
transformers, for it is easily seen that 
a small gap or break in insulation 
may be great enough not to be bridged 
by a 500-volt current, but the normal 
alternator potential of 1,000 or 2,000 
volts will immediately start an arc 
across the defective insulation. 

Oil should always be used to insu- 
lute transformer windings, as a high- 
potential current will jump a space in 
air five times as great as in oil. The 
oil Keeps the air from the coils, and 
prevents oxidation of the insulation 
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material. The air in a transformer 
not insulated with oil is heated and 
expanded from the coils, and when 
the transformer is cooled, air contain- 
ing moisture can be drawn into the 
coils. 

A number of automatic devices 
have been designed to be connected 
to the secondary wiring of trans- 
formers, so that in event of the high- 
tension primary current passing to 
the secondary wiring, it will be au- 
tomatically connected to the earth, 
thus preventing any danger of a 
shock, or the possibility of causing a 
fire. 

The most prominent devices are 
those designed by Prof. Elihu Thom- 
son, in this country, and by Major 
Cardew, electrical adviser of the 
Board of Trade in England. 

The Cardew earthing device con- 
sists of two metal plates, separated 
and insulated from each other by 
one-quarter-inch air space. The 
plates are held in a horizontal posi- 
tion. A thin strip of aluminam foil, 
about three inches long and one- 
quarter-inch wide, is flexibly attached 
at one end to the upper plate, which 
is connected to the secondary wiring, 
and the other end is supported near 
to, but normally not in contact with, 
the lower plate, which is connected 
to a good ground. Ifa difference of 
potential of 300 volts exists between 
these two plates, the aluminum foil 
is attracted td the lower plate and 
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Fic. 2.—CaRDEW 
will remain in contact with it until] 
the primary fuses are blown. ‘This, 
therefore, automatically grounds the 
secondary whenever there is a differ- 
ence of more than 300 volts potential 
between secondary wires and earth. 

Several thousand of these devices 
ure in use in England, as such appa- 
ratus is required by the following 
regulation of the English Board of 
Trade: 

‘In every case where a high-press- 
ure supply is transformed, for the 
purpose of supply, to one or more 
consumers, some suitable automatic 
and quick-acting means shall be pro- 
vided to protect the consumer’s 
wires from any accidental contact 
with or leakage from the high-pressure 
system, either within or without the 
transforming apparatus.” 


On the three-wire system the device 
is zonnected to the neutral wire. 
With small transformers it is con- 
nected to only one side of the second- 
ary circuit, and with large transform- 
ers one is placed on each secondary of 
wire. 

It should be mentioned that most 
of the primary wires are run under 
ground in England, and the trans- 
formers are not, therefore, subjected 
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to atmospheric discharges of elec- 
tricity. 

Prof. Elihu Thomson has invented 
several protective devices. ‘The film 
cut-out, so called, is quite similar in 
its action to the Cardew earthing 
device, the only difference between 
the two being that the plates are 
separated by a thin film of paper, 
which is pierced by a potential of 
300 volts, making a good connection, 
and thus permitting the primary fuse 
to melt. The device was first com- 
mercially used in 1890. The trans- 
formers at that date were so poorly 
insulated that it was found that the 
primary current passed to the second- 
ary wiring so frequently their use had 
to be abandoned. 

(To be continued.) 
-<- 
Electric Light Stations and Gas 
Engines. 

There has been constructed at 
Leyton, England, an electric lighting 
station driven by gas engines, upon 
the plans of Prof. Henry Robinson. 
The gas engines are supplied with 
semi-water gas made from anthracite 
in Dowson gas producers. The details 
of the installation are worth recapitu- 
lation as suggestive of what may be 
accom plished with this type of station, 
The producer house contains two 
producers, each capable of supplying 
al] the gas expected to be required at 
the outset; and there is room for a 
third. Two small vertical boilers are 
provided to generate steam for the 
forced draught jets of the producers, 
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each boiler being capuble of serving 
the two producers. The gas is washed 
and scrubbed with coke and sawdust, 
and there isa holder, 20 feet by 10 
feet, to equalize the gas production 
as well as to provide storage for 
running the engine for ashort period. 
The town’s gas is laid onto the 
engines in case the Dowson gas should 
fall off in quality with a light load. 
The engines (two in number to start 
with) are of 55 horse-power nominal. 
The gas passes from the holder in 
nine-inch cast-iron mains, with five- 
inch branches to the engines. The 
air supply to each engine is drawn 
through a five-inch pipe, through a 
silencing box outside the engine- 
house. The exhaust passes through 
a six-inch pipe into a 12-inch main, 
which discharges into an underground 
silencing box filled with stones and 
having avertical outlet pipe 12 inches 
in diameter extending above the 
engine-house roof, with an arrange- 
ment of baffle plates at the top. The 
gas-producer house is 46 feet long and 
18 feet wide, and the engine-houce is 
60 feet long and 37 feet 6 inches 
wide. A test of the gas-producing 
and power plant was made on October 
6, and though full load was not put 
on, the consumption of fuel compared 
favorably with the performances of 
steam plant using the most efficient 
boilers and high-pressure compound 
condensing engines of large power. 
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railway and electric light engines......... iii 
ee inn osd ccccscense cccssescsee ix 
Imperial Porcelain Works........+0+s0+0-0++ iv 
India Rubber and Gutta Percha Insulating 


RE ee eee vili 
International Correspondence Schools...... 48 
PTT Bn ie dc vevedcceessceccccepecs xii 
Keystone Electrical Instrument Co obennene viii 
Knott, L. E., Apparatus Co......sseeeseeeeee xi 
Lehigh Valley Creosoting Co., creosoted 

WI teks ccncewsdsecses, scctecncevsccowes ix 
Marshall, Wm., condensers...............+++ x 
Mason-Maxwell Telephone Mfg. Co... xili 
McIntire, C., Co., The, connectors and ter- 

BEB. ccc cccccccvocccesvovscccccevcvesoone ix 
Met aeG, War BOS... «ccrccecsssecsses cece vi 
Metropolitan Electric Co........ seseseeseee xiv 
Mexico Telephone Co .........scccccsccesess siii 
Michigan Blectric Co... ...ccccccccscsccccees ix 
MarGeks & TARE. .ccccccvcsccccccscvcccccecs xiii 
New England Engineering Co........ ..... vi 
New York Central Railroad................. xii 
New York Telephone Co........... stvewewess ix 
Novelty Electric Co., supplies......... ..++. vi 
Ostrander, W. R., & Co., supplies........... ix 
PS I CBivvccevevcccvcesescecsccecss xii 
Partrick & Carter Co., electrical supplies for 

OMIT. cc ccccvccccvcccvecscocscsccscses ix 
Roedeinger, Hugo ...ccccccccccvcccscccccesce viii 
Replogle Governor Works..........+..-.+++ xii 
Widohle & Gens, B. B..coccccccesccsceccccesses xi 
TORI, TE. Bicccvecescocecen « ccccsececs vi 
Royce & Marean, electrical eupylien.. beeen ee xii 
Schiff, Jordon & Co., carbons........ . ... viii 
ee 556 eee et eeos sven 1éenes tries Keeeee viii 
Sessions Foundry Co... ...cccccccccccccccves iv 
Solar Carbon and Manufacturing Co........ vi 
Spring Park Laboratory.........-ssecesesees xi 
Standard Thermometer & Electric Co. .... iv 
Standard Underground Cable Co... ....... ix 
Sterling Supply & Mfg. Co.......-.ceeeeceees xiv 
Utica Electrical Mfg. & Supply Co.......... ix 
Viaduct Mfg. Co., telephones, etc........... xiii 
Washington Patent Agency................. x 
Wedderburn & Co., John, patents .......... x 
Western Electric Co........ 2.20.05 eeeeeee- xii 
Western Telephone Construction Co Seereey xiii 
Westinghouse Electric & Mfg. Co........... xiv 


Weston Electrical Instrument Co., measur- 

ing instruments... ...............seceescece 
White-Crosby Co., contracting engineers... ix 
Whitney Electrical Instrument Co.......... ix 
Weed & Gems ccccvcvcosescvee. ivccccsceses x 








A lucky American manufacturer 
has received, or will soon receive, an 
export order for 1,000,000 electric- 
light carbons, purchased through a 
New York house. The competition 
was keen—export business is cash. 


THE ACCIDENT ADJUSTER. 

A large majority of the electric 
railway companies throughout the 
United States, especially those in the 
principal cities, have had more or 
less to do with the professional ad- 
juster of damage claims against the 
companies. The professional adjuster 
frequently walks the streets during 
rush hours, keeping his eyes open for 
accidents. More often he reads the 
papers, and when he learns that a 
trolley accident has occurred, he hur- 
ries at once to the person injured 
and arranges with him to take charge 
of his case. He requires his “‘ client ” 
to enter into a contract with him un- 
der the terms of which the adjuster 
is to advance what money is required 
for the ‘‘client’s” maintenance, pend- 
ing a settlement of the case, either 
by suit against the company or by a 
The ‘‘client,” on his 
part, agrees to return the money ad- 


compromise. 


vanced, to turn over to the adjuster a 
large percentage of the money recov- 
ered, and not to talk with any agent 
of the company, but to trust his 
That 
his officiousness is annoying to the 


affair entirely to the adjuster. 


railway companies goes without say- 
ing. He is not always a lawyer, and 
sometimes gets himself in a tight 
place. 

A recent occurrence in Jersey City, 
N. J., makes the attitude of the pro- 
fessional adjuster one of interest at 
the present time. A man named 
Werder was injured in a trolley acci- 
dent about a yearago. An adjuster 
named Stanford, who is not a lawyer, 
got Werder to put the case in his 
hands and to sign a contract with 
him. The money advanced to Wer- 
der by Stanford amounted to $189.50. 
Werder violated his contract with 
Stanford and accepted a settlement 
from the company without Stanford’s 
Stanford then 
brought suit in Judge Bedle’s court 
to recover the $189.50 he had ad- 
The adjuster was non-suited 


knowledge or consent. 


vanced. 
under an old law which of late years 
has not been often quoted and which 
may be of interest to the electric 
railway field in general. 

Werder’s defense was that the con- 
tract with Stanford was void because 
it was ‘‘ barratrous, champertous, for 
maintenance, and against public 
policy.” In rendering his decision, 
Judge Bedle said: 

‘‘T am satisfied that the case falls 
within the class of cases which, under 
the ancient English statutes, was held 
to be void for champerty, and also for 
maintenance, and that the bargain 
itself falls within the line of agree- 
ments which constitute barratry.” 

The Century Dictionary defines 
“barratry” and ‘‘champerty” as 
follows: 


BARRATRY—lIn old Scots law, the 
taking of bribes by a judge. 


The 
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fraud or offense committed by a 
barrator. A vexatious and persistent 
inciting of others to. lawsuits and 
litigation ; a stirring up and main- 
taining of controversies and litigation. 
This is a criminal offense at common 
law. 

CHAMPERTY—A species of main- 
tenance, being a bargain which a per- 
son not otherwise interested makes 
with a plaintiff or defendant to receive 
a share of the land or other matter in 
suit in the event of success, the 
champertor carrying on or assisting 
to carry on the party’s suit or defense 
at his own expense; the purchase of a 
suit or the right of suing. It is a 
punishable offense by common law 
and in some jurisdictions by statute. 





The dawning of ‘the day is near at 
hand for the weary-eyed passengers 
on the New York elevated roads. 
The company is actually installing 
the Pintsch gas-light fixtures on some 
of its cars, and it will soon be possi- 
ble for a man to read his evening 
paper without running the risk of 
ruining his eyes. As against three 
pairs of smoky coal oil lamps, there 
will be four Pintsch lamps of four 
burners each, in every car of that 
portion of the rolling stock to be 
equipped this year. The striking 
comparison which will be afforded 
between the coal-oil lamps and the 
very excellent Pintsch light will show 
to New Yorkers in a forcible manner 
the miserable facilities for reading at 
night which they bave been content 
to endure at the hands of the Man- 
hattan Railway Company for years. 





The new electric cars on the New 
York & Brooklyn Bridge are rapidly 
being placed in service, 12 more hav- 
ing been put in operation in the last 
few days. Theelectric plant will soon 
be in shape to handle the bridge 
traffic so that trains may be run on 
45 seconds headway during the rush 
hours. The success of the electric 
system on the bridge shows what 
electric motive power may be made 
to successfully accomplish under the 
most exacting conditions. 





About 75 rural editors visited New 
York city last week, and expressed 
great surprise on seeing our anti- 
quated horse cars. They had almost 
forgotten how such unprogressive in- 
stitutions looked. If they will come 
again 12 months hence we hope to be 
able by that time to show them that 
we have advanced in this respect to 
the level of their country towns. 





The Prussian Government has 
wisely appropriated $12,000 for 
Roentgen-ray experiments during 
1897. The scope of this important 
discovery is ee widening. 





The 400 uate at the Buffalo ban- 
quet are now known as the “ Elec- 
trical 400.” 








; 







January 27, 1897 


THE NORTHWESTERN ELEC- 
TRICAL ASSOCIATION. 


The Fifth Annual Convention 
Very Successfully Held at 
Milwaukee. 








THE PROCEEDINGS AND PROGRAMME 
— PAPERS OF VALUE WERE DIS- 
CUSSED WITH ANIMATION BY THE 
PRACTICAL MEN IN ATTENDANCE. 





The annual convention of the 
Northwestern Electrical Association 
was held at the Hotel Pfister, Mil- 
waukee, Wis., January 20 to 22. 
Mr. H. C. 
called the convention to order in the 
hotel club-room at 11.40 a.m. A 
telegram from the president, Mr. 
W.B. Baker, announced that ilJness 
prevented his-attendance. 


Higgins, vice-president, 


After roll-call and report of secre- 
tary, Thos. R. Mercein, a vote of 
appreciation of the services of the 
secretary was unanimously adopted. 

The programme was announced as 
follows : 


WEDNESDAY. 


Convene ; roll-call; reading of minutes; presi- 
dent's address; reports of officers ; reports of com- 
maenen ; elections _ to membership ;. election of 
officers: unfi A owt 
feper, “ Tncandeseent tao,” by 5 8. Terry, 
a 

‘* Protective Devices for Transformers,” 
by, ra G. Wirt, Schenectady, 





N. Y. 
Paper, ‘‘ Insurance.as ‘Affected by Electrical Con- 
struction,’ * by George S. a. Milwauk ee. 
Pap “R Ray ’ by Caryl 
D Haskins, Boston. 
9.30 Pp. m., Banquet, Hotel Pfister. 


THURSDAY. 
Convene, 10 a. M. 
Paper, “Safety Devices for Electrical Circuits,” 
by Prof. Ww. M. Stine, Chicago. 
Paper, ‘‘Gaseous Fuel as a Means of Cheapening 
ag ng by Nelson W. Perry, New York. 
Paper, ‘‘Electrical Supplies,’ * by W. W. Low, 
Chicago. 
Paper, “Electric Heating,” by George Cutter, 
Chicago. 
7.30 p. m., Theatre Party, Uihlein Theatre. 
FRIDAY. 


Convene, 10 a. m.—Closing session. Balance of 
day devoted to visiting electric plants, etc. 


The secretary then read 28 applica- 
tions for membership in the associa- 
tion, all of which were elected to 
membership. 

On motion, acommittee, consisting 
of Messrs. Debell, Copeland and Haw- 
ley, were appointed to arrange for 
proper remuneration for the secretary, 
whose excellent work was highly com- 
plimented. 

Mr. F. 8. Terry’s paper was then 
read. This paper and others, with 
the discussion, will be published in 
the ELecrricaL REvIEw in later is- 
sues, 





AFTERNOON SESSION. 

At 3.50 p. mM. the election of two 
new members, the Chas. E. Gregory 
Company and the Electrical Ex- 
change, of Chicago, occurred. 

Mr. H. ©. Wirt’s paper followed, 
and after its discussion, was followed 
by the paper by Mr. Geo. S. McLaren, 
who received a vote of thanks. The 
paper was discussed at considerable 
length. 

An amendment to the by-laws, 
dropping from the roll of members 
those in arrears one year for dues, was 
presented by Mr. Kountz. 

It was voted that the statistics re- 
ferred to by the secretary in his re- 
port as being obtained from the 
various central stations, be printed in 
pamphlet form and a copy sent gratis 
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to each central station that has fur- 
nished the information and to each 
member of the association, without 
names, but with a key. 

Mr. Hanley: I move that the secre- 
tary defer printing the report for 30 
days, and that he in the meantime 
notify such members of the associa- 
tion as have not answered the ques- 
tions heretofore referred to what the 
intention of the association is, and to 
ask them to furnish such information. 
Carried. 

Mr. Doherty, of the special com- 
mittee on municipal ownership, then 
made his report. It was followed 
with discussion by Messrs. Coleman, 
Buckley and Bean. ‘The report was 
then adopted and referred to the 
executive committee, with authority 
to furnish means for the committee 
to carry on its work. 

Mr. Debell: The committee on 
secretary’s salary begs leave to report 
that it recommends that the salary of 
the secretary for the ensuing year be 
fixed at $150, and that $50 in addition 
to that amount be allowed as extra 
compensation for the last year’s work. 

We deem that $150 really is not as 
much as the work is worth, but we 
think for the coming year it is as 
much as the association can well 
afford, and we think the work done 
in the past year deserves a great deal 
more compensation than has been 
allowed for it up to the present time, 
and that is why we recommend that 
$50 be allowed for the past year’s 
work, and that the salary for the 
coming year be $150. 

Report unanimously adopted. 

The association then adjourned to 
meet January 21, 1897, 10 A. M. 





In the evening a lecture on X-ray 
phenomena was delivered by Mr. 
Caryl D. Haskins. 

On Thursday, after listening to an 
address by Mr. Pierce on ‘ Munici- 
pal Lighting,” and by Mr. Schuette 
on a similar subject, the convention 
elected the following officers for the 
ensuing year: President, H. C. Hig- 
gins, of Marinette; first vice-presi- 
dent, G. L. Cole, of Beloit ; John H. 
Harding, of La Porte, Ind.; secre- 
tary and treasurer, Thos. R. Mercein, 
of Milwaukee; board of directors: 
Messrs. Debell, of Sheboygan ; Rau, 
of Milwaukee, and Bean, of St. Jo- 
seph, Mich. 

The reading of Professor Stine’s 
paper followed. 

On motion of Mr. Schuette, it was 
voted to authorize the Protective 
Committee to engage some one to 
watch State legislation, and assess the 
costs on the plants in the jurisdiction 
of the association. 

The amendment to the by-laws 
heretofore proposed by Mr..Kountz 
was then unanimously adopted. 

Five applicants for membership 
were acted upon favorably, and the 
applicants declared duly elected mem- 
bers of the association. 

La Crosse, Wis., was selected, after 
considerable discussion, as the next 
place of meeting. 

Mr. W. W. Low, of Chicago, then 
read his paper on ‘‘ Electrical Sup- 
plies.” Theassociation extended him 
a vote of thanks. Mr. N. W. Perry’s 
paper was read by the secretary. Mr. 
Cutter’s paper followed 

Adjourned sine die. 


The American Association of 
Inventors. 

The regular annual meeting of the 
American Association of Inventors 
and Manufacturers was held in Wash- 
ington on the19thinstant. Dr. R. J. 
Gatling and Mr. Gardiner G. Hubbard, 
who have held the offices of president 
and first vice-president, respectively, 
since the organization of the associa- 
tion, five years ago, and under whose 
auspices it has been made so success- 
ful and useful, expressed a desire to 
be relieved from further service, and 
a change in the official board was 
therefore made. ‘The newly elected 
officers are: President, F. H. Rich- 
ards, Hartford, Ct.; first vice-presi- 
dent, J. C. Anderson, Chicago, IIl.; 
second vice-president, L. W. Serrell, 
New York city; third vice-president, 
Philip T. Dodge, New York city; 
fourth vice-president, M. C. Stone, 
Washington, D. C.; secretary and 
treasurer, Geo. C. Maynard, Wasb- 
ington, D. C. Members of the execu- 
tive council: C. E. Billings, Hart- 
ford, Ct.; A. S. Bushnell, Springfield, 
Ohio; Robert 8. Taylor, Fort Wayne, 
Ind.; Albert A. Pope, Boston, Mass. ; 
Arthur Steuart, Baltimore, Md.; 
Marvin C. Stone, Washington, D. C.; 
James T. Du Bois, Washington, D. C.; 
G. H. Schulte, Milwaukee, Wis.; 
Lewis Miller, Akron, Ohio. 

During the several sessions much 
important business was transacted, 
and papers relating to the patent in- 
terests were read and discussed. Sev- 
eral subjects of special importance to 
electrical inventors and manufactur- 
ers were considered. 

The following resolutions embody 
the views of the association on some 
of these points: 


Whereas, In carrying on the business of the 
Patent Office in the manner required by law, refer- 
oo has to be made continuously to over ‘600, 

ifications and drawings of patents granted in 

country, in addition to eek the same number 

4 tents granted in foreign countries, and to 
— 60,0U0 books of reference; and, 

The accommodations of the Patent 
omes y—) for years been utterly inadequate for 
its necessary work, and the numerous appeals for 
more room have heretofore been unheeded. not- 
withstanding the fact that there is over $4,000,000 
to the credit of the patent fund; therefore, 

Resolved, That ti ; aaneaeaien does most ear- 
nestly and emphatically enter its protest against 
the continuance of this great injustice to the in- 
ventors and manufacturers of the country, and 
urges upon Congress prompt measures for the 
removal of the De ment of the Interior from the 
Pateat Office, and the proper equipment of the 
building in the most approved manner for the 
prompt and reliable transaction of the business of 
the Patent Office; and, 

Resolved, That as the Patent Office was originally 
erected for the use of the bureau, and largely at 
the expense of the — fund, we protest against 
= transfer of the Patent Office to any other build- 


ip 
Whereas, The United States did, on the 7th day 
of June, 1887, adhere to the Convention for: the 
Protection of Industrial Property concluded at 
ee March 20, 1883; an 
ereas, The Ameriens Association of Inventors 
an , —* + heartily appreciates and ap- 
proves the ob. and aims of the international 
convention for the protection of industrial property 
(inventions, trade-marks and commnene ial names); 
an 
Whereas, The convention grants: ‘to citizens of 
the United States the right to publish, use, work 
<s 7 loit their inventions in any of the nations 
ing to yy convention during a period of seven 
—— the date of thei applications for 
patent in this country, and their ti 
months; and. 
Whi The convention also provides that the 
citizens of any nation a member of the union, 
whose local law extends equal privileges to the 
citizens of all other nations members of the union, 
shall have the right through the State Department 
of theirown governments, to register their trade- 
marks in the International Bureau established 
under said convention, and after such registration, 
to be protected in all of the countries members of 
the union, as a as if they had registered in each 
< tw individ nations members of the union; 


Ce Congress has passed no legislation to 
carry out the terms and spirit of this convention ; 
therefore, it is 

Resolved, That it is the earnest desire of this 
association that the executive and legislative 
onion < the gaa ay of the United States 

e such steps as may necessary to carry out 
the terms and obligations of the convention, and to 
secure to the citizens of the United States ail of the 
advantages which may accrue therefrom. 


During the past year the associa- 
tion, through its committee on legis- 
lation, has given careful attention to 


e-marks four 
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proposed amendments to the patent 
laws which have ceme before Con- 
gress, and its efforts have been largely 
instrumental in securing the passage 
of a bill by the House of Representa- 
tives, repealing the statute which ter- 
minated the life of a United States 
patent at the same time that the for- 
eign patent having the shortest term 
expired. Under the present law a 
patent, although granted for 17 years, 
is liable to expire at almost any time 
without the fault of the inventor, 
due to the fact that he has attempted 
to patent his invention abroad, and 
filed his application there before the 
issue of his United States patent. 
Under the new bill, which will un- 
doubtedly become a law before the 
close of the present session of Con- 
gress, when an inventor receives a 
patent it will run the full term of 
17 years. The importance of this 
amendment can not be overestimated. 

Among the electrical members of 
the association are Elihu Thomson, 
Chas. F. Brush, Thomas D. Lock- 
wood, Henry A. Reed, Leonard F. 
Requa, Nikola Tesla, Prof. Cyrus 
F. Brackett, Elias E. Ries, Emile 
Berliner, A. G. Davis, Harry H. 
Blades, Herman Hollerith and Charles 
S. Tainter. 





The Crocker-Wheeler Installation 
in the New Astor Hotel. 


The Crocker-Wheeler installation 
in the new Astor hotel is probably 
the most perfect electrical ventilat- 
ing equipment ever erected. Thomas 
J. Fay and Associates, the New York 
agents and general exporters, 143 
Liberty street, New York, have the 
execution of the contract. 

The motors. will be direct-con- 
nected to blowers and exhausters, and 
the installation includes the follow- 
ing: Two 24-horse-power motors, 
maximum speed, 190 revolutions per 
minute; one 30-horse-power motor, 
maximum speed, 140 revolutions per 
minute; one 32-horse-power motor, 
maximum speed, 175 revolutions per 
minute ; one 40-horse-power motor, 
maximum speed, 115 revolutions per 
minute; one 60-horse-power motor, 


maximum speed, 175 revolutions per 
minute ; one 90 horse-power motor, 
maximum speed, 140 revolutions per 
minute. 





The Standard Edison Fluoroscopes 
and Fluorescence Screens. 


From the time that the practical 
application of the fluoroscope and 
fluorescence screen was apparent, 
Messrs. Aylsworth and Jackson de- 
voted much energy, in their labora- 
tories at Orange, New Jersey, to the 
production of this part of the X-ray 
apparatus, and the results have been 
the acceptance by the scientific world 
of their Edison fluoroscopes and 
screens as the standard. In line 
with this work, some important facts 
as to the nature of fluorescent crys- 
tals have been established. 





X Rays Detect Adulteration. 

A German observer points out, says 
The Medical Times, that by the use of 
the X ray brick dust can be traced in 
Cayenne pepper, sand in spices and 
chalk in flour. 
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X RAYS, APPARATUS AND 
METHODS. 





ABSTRACT OF PAPER READ BEFORE 
THE ELECTRICAL SECTION OF 
THE FRANKLIN INSTITUTE, PHIL- 
ADELPHIA, DECEMBER 1, 1896, 
BY ELMER G. WILLYOUNG AND 
H. LYMAN SAYEN,. 





That Professor Roentgen’s discov- 
ery of the X ray has initiated many 
lines of thought promising to greatly 
extend our knowledge of physical 
phenomena, as well as to revise many 


ELECTRICAL REVIEW 


gap, this discharge being, by well 
known laws of electrical circuit flow, 
an oscillating one of exceedingly 
high frequency—millions or more 
oscillations per second. We thus 
have the primary of the second coil 
excited by an alternating current of 
exceedingly great voltage and fre- 
quency, so that i/s secondary pro- 
duces a discharge of still greater 
electro-motive force and of this same 
high frequency. So great is this final 
electro-motive force that it is gener- 
ally necessary to immerse the entire 
second coil, primary and all, in a 
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of our previously accepted views, is 
generally admitted. That the prac- 
tical results aceruing to humanity by 
virtue of the applications of this dis- 
covery in surgical and medical prac- 
tice are of even greater promise and 
value is equally conceded. The writers 
have been engaged for a number of 
months past in developing apparatus 
and methods for practical work with 
especial reference to the needs of the 
physician and surgeon. For concise- 
ness we split the matter under dis- 
cussion into a series of subordinate 
heads, each of which we shall briefly 
treat. 

THE COLL OR GENERATING SOURCE. 


Thus far the only apparatus known 
which will produce X rays readily 
and profusely is the *‘ transformer.” 
Not the commercial transformer of 
every-day use, however, but its earlier 
and, for most purposes, less efficient 
form, the ‘‘ induction coil.” Such a 
transformer gives exceedingly great 
electro-motive forces, capable of pro- 
ducing discharge over long air gaps. 
When the discharge from such a coil 
is passed through properly exhausted 
and constructed tubes. we have a 
very vigorous generation of X rays. 

‘wo arrangements of the induction 
coil are advocated. The one is 
known as the Tesla or ‘‘high-fre- 
quency ” coil, and the other is the di- 
rect and old-fashioned use of the 
simple induction coil, in which the 
high secondary electro-motive force 
is delivered direct to the terminals 
of the tube. 


THE HIGH-FREQUENCY COLL 


consists of two induction coils, the 
induced secondary current of the first 
being used to charge a Leyden jar. 
The primary of the second coil is 
joined, io series with a spark gap, to 
the two coatings of the Leyden jar. 
When the Leyden jars are fully 
charged they discharge across the air 


tank of oil, since no solid insulation 
has yet been found capable of stand- 
ing these great electro-motive forces 
without breakdown. 

To excite the Tesla coil we may 
use either an interrupted direct cur- 
rent or an ordinary alternating circuit 
joined directly to the primary of the 
first coil. But the final result is, in 
either case, an alternating, high- 
potential, high-frequency current. In 
the tube, therefore, we also have an 
alternating discharge. 

THE INDUCTION COIL. 

The primary must be excited by an 

interrupted direct curient.which may 


the practical effect of the action is 
merely to assist and intensify the 
dropping off of the core’s magnetism 
—to shove it along—hasten it. Con- 
sidering the secondary, now, we find 
that we shall have at dreak an in- 
duced discharge of greatly higher 
electro-motive force than the dis- 
charge at make, owing to the falling 
off of the core’s magnetism af break 
being greatly sharper than its growth 
at make. The effect of this is to 
give secondary discharges in one di- 
rection only at all times when the 
parallel spark gap is not yreatly 
shorterethan the maximum obtainable 
spark gap for that particular condi- 
tion of running the coil, the make 
induced current at such times being 
of too small] electro-motive force to 
get across the gap at all. This is 
always the condition when X-ray 
tubes are used. A further function 
of the condenser is to suppress burn- 
ing at the ‘‘break” terminals or 
points of interruption by taking up 
the energy of the magnetic discharge 
of the coil. 

In the construction of the induc- 
tion coil a number of points may be 
noted. Our secondariesare wound in 
sections one-eighth-inch thick (accord- 
ing to the plan originally proposed, 
we believe, by Ritchie). ‘These sections 
are separated from one another by a 
large number of disks of paper of a 
brand especially selected as free from 
carbon particles and baked at a tem- 
perature a little below charring 
point for some time immediately 
before use—this to drive out moisture. 
These sections are then assembled 
and immediately immersed in aspecial 
insulation composition having a very 
high melting point and some slight 
viscosity at all temperatures. Par- 
affine we absolutely prohibit, as being 
apt to crack and absorb moisture. 
After cooking for some time in the 
insulation, so as to drive out the last 
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Fig. 2.—‘' X-Rays, APPARATUS AND MEetTHODs."”—CONNEC- 
TIONS OF SIMPLE INDUCTION COIL. 


be supplied by primary batteries, 
storage batteries, or a commercial 
circuit,as convenience and inclina- 
tion may elect. The secondary is 
joined directly to the tube terminals. 
Around the primary is joined a con- 
denser. At break this condenser 
charges (thus preventing the extra 
induced current due to the large self- 
induction of the primary). but, being 
‘* short circuited ” by the primary, at 
once discharges about the iron core 
in a direction opposite to the regular 
‘‘make” current, thus reducing (if 
correctly proportioned) the magnetic 
intensity of the iron core to zero. 
All this takes place so quickly that 


traces of moisture, the stack of sec- 
tions is subjected to a further treat- 
ment, by which it is finally cooled, 
with all air removed. ‘This we con- 
sider a point of the highest impor- 
tance, as air present anywhere in the 
secondary becomes electrified and 
bombards to and fro, gradually 
softening the insulation and eventu- 
ally breaking down the coil. (See 
Tesla’s writings on ‘‘ High-Frequency 
Phenomena” for confirmation of this 
point.) With this plan of construc- 
tion we have no static leaks of energy 
or small direct leaks within the coil 
itself, and deliver the full energy of 
discharge at the secondary terminals. 
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We find ourselves able to secure in 
this way a full inch of spark, in all 
sizes of coils, with considerably less 
than one pound of wire, No. 34 
Brown & Sharpe. We believe that, 
more than anything else, the large 
quantities of wire required to produce 
a given spark length with many of 
the coils now in use is due to the 
presence of air and consequent loss 
of energy by static bombardment in 
the secondary. As regards the insu- 
lating composition used by us, we 
may say that we find its power of 
resistance to spark discharge to be 
four or five times that of hard rubber. 
In the arrangement of our secondary 
we separate it from the primary by a 
heavy hard-rubber tube and, in addi- 
tion, by a tube of this composition. 

THE ADJUSTABLE CONDENSER. 

A coil is working to best advantage 
when there is a certain definite rela- 
tion between its primary current, sec- 
ondary spark distance and condenser 
capacity. Frequency of break must 
also be considered. As coils have 
heretofore been built, however, the 
condenser value has been fixed once 
for all and admits of no change, 
albeit both spark gap and primary 
current, and primary current may be 
so changed. ‘To remedy this we 
have devised a form of switch, by 
means of which the condenser capac- 
ity may be shifted at will and in- 
stantly by simply turning the switch. 
The effect upon the secondary dis- 
charge is very marked, both volume 
and musical note of the spark 
changing with the position of the 
switch. We have made some experi- 
ments in the use of a condenser in 
the parallel with the primary. The 
volume of the secondary discharge 
seems. in many cases, to be greatly 
increased. We find this idea exceed- 
ingly convenient in general experi- 
mental work with alternating cur- 


rents; indeed, it being possible with it 
to alter condenser capacity as quickly 
and as readily as we may self-induc- 
tion or resistance. 





Fic. 3 —'t X-Rays, APPARATUS AND METHODs.”—THE 
Autuors’ FoRM OF SWITCH. 


In arranging coils to operate from 
few or many cells of battery, it is, of 
course, merely a matter of winding 
the primary of coarse or fine wire, the 
number of ampere turns being kept 
the same. It is interesting to note, 
as we have noted experimentally 
many times, that the larger the 
primary electro-motive force the 
smaller must be the condenser 
capacity employed, and vice versa. 
This is, of course, only to be expected, 
since capacity and self-induction are 
inverse functions of one another. 

PRIMARY CURRENT. 

This may be either from primary 

batteries, storage batteries, or from a 
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commercial direct-current circuit. 
Primary batteries have too high re- 
tance to give sufficient current for 
coils of much size—say four-inch and 
yver—unless joined in parallel, and 
then we need a number of such groups 
to secure the requisite electro-motive 
force. They are a nuisance to attend 

:00n run down and are expensive 


to operate. Storage batteries are 
exceedingly satisfactory, are com- 
paratively inexpensive to operate 


require practically no attention. 
Charging them is more or less of a 
nuisance, however, especially where 
must be sent out of the building, 
is hey usually must, besides throwing 
th. entire apparatus out of use while 
charging is going on, unless one have 
1 veserve set of batteries. 
he utilization of a direct commer- 
circuit, such as the Edison 110- 
EK. G., where such is available, 
every way the most convenient 
satisfactory. Until Professor 
ntgen’s discovery, no method of 





4.— *‘X Rays, APPARATUS AND 
ETHODs.”—THE AUTHORS’ DEVICE FOR 
PERATING COILS ON COMMERCIAL CrR- 
ITS 


ating large coils upon such a cir- 
had been developed. Recently, 
ever, several methods have been 
ight out, notably that of the *‘ air 
ik” with air blast to blow out the 
k, as used by Dr. Wim. J. Morton, 
M. I. Pupin and others. We have 
ised a form of apparatus to ac- 
nplish this purpose. A Lundell 
-twelfth-horse-power motor 
ported upon a base with its shaft 
A casting attached to the 
supports above the latter a 
per can made up of two con- 
cylinders joined by a ring 
that the shaft passes up 
sagh the inner cylinder and thus 
ids the necessity of a stuffing box. 
m the shaft is hung, well within 
can, a heavy brass wheel having 
tches of insulating slate let into 
periphery. A hard-rubber lid fits 
r the top of the can. Mounted 
mn this lid are two brushes, one 
iring against the wheel periphery 
| the one against the shaft; suit- 
ie springs and screws allow the 
tension to be varied. From 
the commercial circuit leads are 
brought to these two brushes, the cur- 
rent being first passed through the 
primary of the coil and a rheostat in 
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series. Before the lid is put in place, 
the can is filled with distilled water ; 
ordinary hydrant water will answer, 
although its usual impurity causes the 
water to soon dirty, besides allowing 
a certain amount of electrolysis during 
use. With distilled water the break 
may berun for a number of hours with- 
out change of the water, and very little 
heating takes place. The real func- 
tion of the water is not so much to 
drown the spark as to prevent heating, 
although it does, of course, also assist 
in quenching the spark. But a con- 
denser is the real spark extinguisher, 


and this we connect around the break’ 


just as we would around an ordinary 
vibrating break. 

The advantages of this break over 
all forms of vibrating break thus far 
known and over other forms of rotary 
break are: 

A. Convenience: Mere throwing of 
a switch being all that is required to 
start and stop the apparatus. 

B. Noiselessness: Only the drowsy 
hum of the motor being heard. 

C. Reliability: No chance of stick- 
ing, as with vibrating breaks. 

DD. Variable rate of break, secured 
by adjusting rheostat in of 
motor. 

EK. Smooth, unvarying fluoroscopic 
images, owing to the much larger 
number of breaks per unit of time. 

Two milled heads at top of can 
permit its lid (carrying brushes) to 
be withdrawn. A similar head at 
top of shaft loosens break-wheel, and 
two heads at bottom of can allow it 
to be lifted away for cleaning and 
renewal and replenishing of water. 

We use three makes and three 
breaks per revolution and find best 
results at from 1,200 to 1,400 revolu- 
tions per minute (equal to 3,600 to 
4.800 interruptions). We may secure 
as many as 2,000 revolutions (6,000 
interruptions) per minute by cut- 
ting out the motor regulator. 

In operation, the brush bearing 
upon break-wheel should be positive, 
so as to prevent any electrolysis of 
the break-wheel. We have often 
broken between 15 and 20 amperes 
through this wheel for a considerable 
length of time without any overheat- 
ing or overwear of the Wheel. Should 
the wheel wear in time toan undesir- 
able degree, it may be removed and 
turned down. Provision is also made 
for replacing the brushes when 
desired. 


base 


GENERAL CONSIDERATIONS REGARD- 
ING BREAK FREQUENCY. 


The question as to whether there 
is a certain best frequency of break 
for a given coil or tube, or both, has 
puzzled not a few. Very little has 
been experimentally determined re- 
garding this point. Itis certain, how- 
ever, that, with a given coil or tube, 
shortness of exposure is no/ exactly 
inversely as the number of breaks. 
Indeed, it is often far from being so. 
Some of the best X-ray pictures that 
have been taken have been by use of 
the old ‘‘ hammer” break of Ritchie, 
and four or five clicks of the break 
have sufficed. Using the same tube 
and coil, but a rapidly vibrating or 
rotary break, required 40 or 50 breaks 





to accomplish the same results. It 
would appear, hence, that the energy 
of X-ray radiation per break is a func- 
tion of the number of breaks per 
unit of time. 

We are inclined to believe that 
this is a matter purely of the ‘‘ time 
constant” of the coil. The iron of 
the core requires a certain time to 
magnetize or demagnetize. With the 
breaks few, ample time is given for 
this process; but when the breaks be- 
come rapid this is no longer possible, 
so that the secondary electro-motive 
force falls. This may easily be veri- 
fied by observing the maximum spark 
length of any coil. With single 
breaks few and far between, we get 
much longer spark maxima than if 
the breaks are frequent. The thick- 
ness of the sparks is also greatly in- 
creased. If, however, we increase the 
primary electro-motive force for the 
more rapid break, we may bring up 
the secondary spark length to the 
value given by the single breaks. 
We should thus be able to shorten 
the exposure as much as we please by 
merely increasing the rate of break 





Tue *‘ Cav-EyvE” Evectrric BicycLe 
LAMP. 


and the primary electro-motive force 
at the same time. But here we are 
limited by the éwde, which can not dis- 
sipate more than a certain definite 
amount of energy in a given time, and 
will break down if overdriven. We 
see, therefore, that, whether we use 
sluw breaks or fast breaks, the actual 
time of exposure} remains practically 
the same, the few breaks requiring to 
be distributed over the same /ime as 
the much larger number of rapid 
breaks. All this, of course, applies 
to the photographic plate. For flu- 
oroscopy we require rapid breaks, in 
order to escape the otherwise distress- 
ing flickering. 

In the above connection particular 
attention is directed to one point—the 
rate of break must not be too great. 
If it is, the iron no longer has time 
to magnetize and demagnetize. The 
result is an alternating secondary dis- 
charge instead of the direct discharge 
desired, and this means blackening of 
the tube, rapid fluctuations of the 
vacuum and general deterioration of 
thetube. We doubt whether with any 
coil of size suitable for X-ray work « 
rate of break greater than 5,000 per 
minute should ever be employed. 

[To be concluded. | 
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Dr. Fleming’s Lecture on the X 
Ray. 

In concluding his course of lectures 
at the London Institution, Prof. J. A. 
Fleming described the wonders of 
the X rays. As reported in the 
World of Science, he explained the 
part which Mr. Crookes had had in 
the discovery, and experimented with 
some high-vacuum tubes. When 
electricity was applied to these tubes 
the rays of light shooting off from a 
negative pole struck against the walls 
of the tube with such force as to make 
it vibrate, and a green light was pro- 
duced inside the tube. Rays of light 
were also produced outside the 
tube. ‘These were the wonderful X 
rays, and though they were strong 
enough to see through wood, leather 
and many other substances, they could 
not be seen by the eye. 

It was, Professor Fleming thought, 
quite as well that the eye did not 
utilize these rays, for we should 
probably see more than our neighbors 
would approve of. It would, for in- 
stance, be no use to say you were 
out to a visitor if you were not, as he 
would be able to see through wooden 
doors as easily as he now could see 
through a window. Already this dis 
covery had been a great aid tusurgery, 
and although it was not much more 
than a year old, such progress had 
been made that with the rays one 
could now look inside a man and see 
his heart beating. Doctors would, he 
thought, soon be able to see the whole 
of the interior of human beings. 

Pictures of opaque substances 
photographed through blocks of wood 
aud other covers were exhibited on a 
lantern screen, not the least interest- 
ing being the bones of a mummy 4,C00 
years old. They were beautiful 
pictures, showing with great distinct- 
ness every bone and every joint. 
These were taken with the X rays 
through all the coverings which are 
required to preserve a 4,000-year-old 
mummy from contact with the air. 
The visitors were also shown how 
they could examine their own bones 
without the aid of photography, 
merely using a prepared screen and 


the X rays. 
_ - 
The «‘Cat-Eye”’ Electric Bicycle 
Lamp. 


The Ediswan Company, of London, 
are the manufacturers of the ‘ cat- 
eye” electric bicycle lamp, which is 
illustrated herewith and which was 
recently described in London Light- 
ning. The lamp is provided with a 
strap and buckle, and also with a 
hook attachment. It can be either 
suspended from a button-hole or 
attached to a bar, or rai], or bracket, 
or ledge of any kind. The lamp has 
a powerful lens, and gives amply 
sufficient light for purposes of read- 
ing orexamination. The illustration 
shows the lamp with a strap at the 
top for fastening it to any convenient 
place, with a hook for attaching it to 
the button-hole and with flexible 
wires for making connections with the 
battery. There is also furnished an 
attachment for cycles, into which the 
lamp will fit. ‘The lamp is driven by 
a small storage battery. The weight 
of the complete set is two and one 
half pounds and the duration of the 
charge from eight to ten hours. 
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TESLA ON ELECTRICITY. 





HIS ADDRE&S IN FULL ON THE OCCASION OF 
THE COMMEMORATION OF THE INTRO- 
DUCTION OF NIAGARA FALLS POWER 
IN BUFFALO AT THE ELLICOTT CLUB, 
JANUARY 12, 1897. 


| have scarcely had courage enough to 
address an audience on a few unavoidable 
occasions, and the experience of this even- 
ing, even as disconnected from the cause of 
our meeting, is quite novelto me. Although 
in those few instances, of which I have 
retained agreeable memory, my words have 
met with a generous reception, I never de- 
ceived myself, and knew quite well that my 
success was not due to any excellency in 
the rhetorical or demonstrative art. Never- 
theless, my sense of duty to respond to the 
request with which I was honored a few 
days ago was strong enough to overcome 
my very grave apprehensions in regard to 
iy ability of doing justice to the topic as- 
signed to me. It is true, at times—even 
now, as I speak—my mind feels full of the 
subject, but I know that, as soon as | shall 
attempt expression, the fugitive conceptions 
will vanish, and I shall experience certain 
well known sensations of abandonment, 
chill and silence. 1 can see already your 
disappointed countenances and can read in 
them the painful regret of the mistake in 
your choice. 

These remarks, gentlemen, are not made 
with the selfish desire of winning your 
kindness and indulgence on my _ short- 
comings, but with the honest intention of 
offering you an apology for your disap- 
pointment. Nor are they made—as you 
might be disposed to think—in that playful 
spirit which, to the enjoyment of the 
listeners, is often displayed by belated 
speakers, On the contrary, I am deeply 
earnest in my wish that I were capable of 
having the fire of eloquence kindied in me, 
that I might dwell in adequate terms on 
this fascinating science of electricity, on the 
marvelous development which electrical 
annals have recorded and which, as one of 
the speakers justly remarked, stamp this 
age as the Electrical Age, and particularly 
on the great event we are commemorating 
this day. Unfortunately, this my desire 
must remain unfulfilled, but I am hopeful 
that in my formless and incomplete state- 
ments, among the few ideas and facts I 
shall mention there may be something of 
interest and usefulness, something befitting 
this unique occasion. 

Gentlemen, there are a number of features 
clearly discernible in, and characteristic of, 
human intellectual progress in more recent 
times—features which afford great comfort 
to the minds of all those who have really at 
heart the advancement and welfare of man- 
kind, 

First of all, the inquiry, by the aid of the 
microscope and elcctrical instruments of 
precision, into the nature of our organs and 
senses, and particularly of those through 
which we commune directly with the out- 
side world and through which knowledge 
is conveyed to our minds, has revealed their 
exact construction and mode of action, which 
is in conformity with simple and well estab- 
lished physical principles and laws. Hence 
the observations we make and the facts we 
ascertain by their help are real facts and 
observations, and our knowledge is true 
knowledge. ‘Yo illustrate: Our knowledge 
of form, for instance, is dependent upon the 
positive fact that light propagates in straight 
lines, and, owing to this, the image formed 
by a lens is exactly similar to the object 
seen. Indeed, my thoughts in such fields 
and directions have led me to the conclusion 
that most all human knowledge is based on 
this simple truth, since ater ma | every 
idea or conception—and therefore all know}- 
edge—presupposes visual impressions. But 
if light would not propagate in accordance 
with the law mentioned, but in conformity 
with any otherlaw which we might presently 
conceive, whereby not only the image might 
not bear any likeness to the object seen, but 
even the images of the same object at dif- 
ferent times or distances might not resemble 
each other, then our knowledge of form 
would be very defective, for then we might 
see, for example, a three-cornered figure as 
a six or twelve-cornered one. With the 
clear understanding of the mechanism and 
mode of action of our organs, we remove all 
doubts as to the reality and truth of the 
impressions received from the outside, and 
thus we bar out—forever, we may hope—that 
unhealthy speculation and skepticism into 
which formerly even strong minds were apt 
to fall. 

Let me tell you of another comforting 
feature. The progress in a measured time 


is nowadays more rapid and greater than it 
‘This is quite in accord- 


ever was before, 
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ance with the fundamental law of motion, 
which commands acceleration and increase 
of momentum or accumulation of energy 
under the action of a continuously acting 
force and tendency, and is the more true as 
every advance weakens the elements tend- 
ing to produce friction and retardation. For, 
after all, what ¢s progress, or—more cor- 
rectly—development, or evolution, if not a 
movement, infinite!y complex and often un- 
scrutinizable, it is true, but nevertheless ex- 
actly determined in quantity as well as in 
quality of motion by the physical conditions 
and laws governing? ‘This feature of more 
recent development is best shown in the rapid 
merging together of the various arts and 
sciences by the obliteration of the hard and 
fast lines of separation. of borders, sme of 
which only a few years ago seemed unsur 
passable, and which, like veritable Chinese 
walls, surrounded every department of in- 
quiry and barred progress. A sense of con- 
nectedness of the various apparently widely 
different forces and phenomena we observe 
is taking possession of our minds, a sense of 
deeper understanding of nature as a wh>le, 
which, though not yet quite clear and de- 
fined, is keen enough to inspire us with the 
confidence of vast realizations in the near 
future. 

But these features chiefly interest the 
scientific man, the thinker and reasoner. 
There is another feature which affords us 
still more satisfaction and enjoyment, and 
which is of still more universal interest, 
chiefly because of its bearing upon the wel- 
fare of mankind. Gentlemen, there is an 
influence which is getting strong and 
stronger day by day, which shows itself 
more and more in all departments of human 
activity, an influence most fruitful and 
beneficial—the influence of the artist. It 
was a happy day for the mass of humanity 
when the artist felt the desire of becoming 
a physician, an electrician, an engineer or 
mechanician or—whatnot—a mathemati- 
cian or a financier; for it was he who 
wrought all these wonders and grandeur 
we are witnessing. It was he who abol- 
ished that small, pedantic, narrow-grooved 
school teaching which made of an aspiring 
student a galley-slave, and he who allowed 
freedom in the choice of subject of study 
according toone’s pleasure and inclination, 
and so facilitated development. 

Some, who delight in the exercise of the 
powers of criticism, call this an assymetri- 
cal development, a degeneration or depart- 
ure from the normal, or even a degrada- 
tion of the race. But they are mistaken. 
This is a welcome state of things, a blessing, 
a wise subdivision of labors, the establish- 
ment of conditions most favorable to prog- 
ress. Let one concentrate all his energies 
in one single great effort, let him perceive a 
single truth, even though he be consumed 
by the sacred fire, then millions of less 
gifted men can easily follow. Therefore it 
is not as much quantity as quality of work 
which determines the magnitude: of the 
progress, 

It was the artist, too, who awakened that 
broad philanthropic spirit which, even in 
old ages, shone in the teachings of noble 
reformers and philosophers, that spirit which 
makes men in a'] departments and positions 
work not as much for any material benefit 
or compensation—though reason may com- 
mand this also—but chiefiy for the sake of 
success, for the pleasure there is in achieving 
it and for the good they might be able to do 
thereby to their fellow-men. Through his 
influence types of men are now pressing for- 
ward, impelled by a deep love for their 
study, men who are doing wonders in their 
respective branches, whose chief aim and 
enjoyment is the acquisi'ion and spread of 
knowledge, men who look far above earthly 
things, whose banner is Excelsior! Gentle- 
men, let us honor the artist, let us thank him, 
let us drink his health ! 

Now, in all these enjoyable and elevating 
features which characterize modern intel- 
lectual development, electricity, the expan- 
sion of the science of electricity, has been 
a most potent factor. Electrical science has 
revealed to us the true nature of light, has 
provided us with innumerable appliances 
and instruments of precision, and has there- 
by vastly added to the exactness of our 
knowledge. Electrical science has disclosed 
to us the more intimate relation existing be- 
tween widely different forces and phenomena 
and has thus Jed us to a more complete com- 
prehension of Nature and its many mani- 
festations toour senses Electrical science, 
too, by its fascination, by its promises of 
immense realizations, of wonderful possibil- 
ities chiefly in humanitarian respects, has 
attracted the attention and enlisted the en- 
ergies of the artist ; for where is there a field 
in which his God-given powers would be of 
greater benefit to his fellow-men than this 
unexplored, almost virgin, region, where, 
like in a silent forest, a thousand voices re- 
spond to every call? 

With these comforting features, with these 
cheering prospects, we need not look with 
any feeling of incertitude or apprehension 
into the future. There are pessimistic men, 
who, with anxious faces, continuously 
whisper in your ear that the nations are 
secretly arming—arming to the teeth; that 


they are going to pounce upon each other 
at a given signal and destroy themselves; 
that they are all trying to outdo that vic- 
torious, great, wonderful German army, 
against which there is no resistance, for 
every German has the discipline in his very 
blood—every German isasoldier. But these 
men are in error. Look only at our recent 
experience with the British in that Venezuela 
difficulty. Two other nations might have 
crashed together, but not the Anglo-Saxons; 
they are too far ahead. The men who 
tell you this are ignoring forces which are 
continually at work, silently but resistlessly 
—forces which say Peace! 

There is the genuine artist, who inspires us 
with higher and noblersentiments,and makes 
us abhor strife and carnage. There is the en- 
gineer, who bridges gulfs and chasms, and 
facilitates contact and equalization of the 
heterogeneous masses of humanity. There is 
the mechanic, who comes with his beauti- 
ful time and energy-saving appliances. who 
perfects his flying machine, not to drop a 
bag of dynamite on a city or vessel, but to 
facilitate transport and travel. There, again, 
is the chemist, who opens new resources and 
makes existence more pleasant and secure; 
and there is the electrician, who sends his 
messages of peace to all paris of the globe. 
The time will not be long in coming when 
those men who are turning their in- 
genuity to inventing quick-firing guns, 
torpedoes and other implements of destruc- 
tion—all the while assuring you that it is for 
the love and good of humanity—will find 
no takers for their odious tools, and will 
realize that, had they used their inventive 
talent in other directions, they might have 
reaped a far better reward than the sestertia 
received. And then, and none too soon, the 
cry will be echoed everywhere. Brethren, 
stop these highhanded methods of the strong, 
these remnants of barbarism so inimical 
to progress! Give that valiant warrior 
opportunities for displaying a more com- 
mendable courage than that he shows when, 
intoxicated with victory, he rushes to the 
destruction of his fellow-men. Let him toil 
day and night witha small chance of achiev- 
ing and yet be unflinching; Jet him chal- 
lenge the dangers of exploring the heights 
of the air and the depths of the sea; let him 
brave the dread of the plague. the heat 
of the tronic desert and the ice of the polar 
region. Turn your energies to warding off 
the common enemiesand dangers, the perils 
that are all around you, that threaten you in 
the air you breathe, in the water you drink, in 
the food you consume. Is it not strange, is 
it not shame, that we, beings in the 
highest state of development in this our 
world, beings with such immense powers of 
thought and action, we, the masters of the 
globe, should be absolutely at the mercy of 
our unseen foes, that we should not know 
whether a swallow of food or drink brings 
joy and life or pain and destruction to us ! 
In this most modern and sensible warfare, 
in which the bacteriologist leads, the services 
electricity will render will prove invalua- 
ble. The economical production of high- 
frequency currents, which is now an ac- 
complished fact, enables us to generate 
easily and in large quantities ozone for the 
disinfection of the water and the air, while 
certain novel radiations recently discovered 
give hope of finding effective remedies 
against ills of microbic origin, which have 
heretofore withstood all efforts of the phy- 
sician. But let me turn to a more pleasant 
theme. 

I have referred to the merging together 
of the various sciences or departments of 
research, and to a certain perception of inti- 
mate connection between the manifold and 
apparently different forces and phenomena. 
Already we know, chiefly through the 
efforts of a bold pioneer, that light. radiant 
heat, electrical and magnetic actions are 
closely related, not to say identical. The 
chemist professes tbat the effects of com- 
bination and separation of bodies he ob- 
serves are due to electrical forces, and the 
physician and physiologist will tell you 
that even life’s progress is electrical. Thus 
electrical science has gained a universal 
meaning, and with right this age can claim 
the name “‘ Age of Electricity.” 

I wish much to tell you on this occasion—I 
may say I actually burn for desire of telling 
you—what electricity really ¢s, but I have 
very strong reasons. which my co-workers 
will best appreciate, to follow a precedent 
established by a ,great and venerable pnil- 
osopher, and I shall not dwell on this purely 
scientific aspect of electricity. 

There is another reason for the claim which 
I have before stated which is even more 
potent than the former, and that is the im- 
mense development in all electrical branches 
in more recent years and its influence upon 
other departments of science and industry. 
To illustrate this influence I only need to 
refer to the steam or gas engine. For more 
than half a century the steam engine bas 
served the innumerable wantsof man. The 
work it was called to perform was of such 
variety and the conditions in each case were 
so different that, of necessity, a great many 
types of engines have resulted. , the vast 
majority of cases the problem put before the 
engineer was not, as it should have been, the 
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broad one of converting the greatest poe 
amount of heat energy into mechanical power, 
but it was rather the specific problem of 
obtaining the mechanical power in such 
form as to be best suitable for general] use. 
As the reciprocating motion of the piston 
was not convenient for practical purposes, 
except in very few instances, the piston was 
connected to a crank, and thus rotating 
motion was obtained, which was more suit- 
able and preferable, though it involved nu- 
merous disadvantages incident to the crude 
and wasteful means employed. But until 
quite recently there were at the disposal of 
the engineer, for the transformation anc 
transmission of the motion of the piston, no 
better means than rigid mechanical connec 
tions. The past few years have broughi 
forcibly to the attention of the builder th« 
electric motor, with its ideal features. Here 
was a mode of transmitting mechanica! 
motion simpler by far, and also much mor 
economical Had this mode been perfectec 
earlier, there can be no doubt that, of th: 
many different types of engine, the majorit; 
would not exist, for just as soon as an engine 
was coupled with an electric generator : 
type was produced capable of almost uni 
versal use. From this moment on there was 
no necessity to endeavor to perfect engine: 
of special designs capable of doing specia 
kinds of work. The engineer’s task becam 
now to concentrate all his efforts upon on: 
type, to perfect one kind of engine—th- 
best, the universal, the engine of the imm« 
diate future ; namely, the one which is bes 
suitable for the generation of electricity 
The first efforts in this direction gav 
a strong impetus to the developmen 
of the reciprocating high-speed engin« 
and also to the turbine, which latte 
was a type of engine of very limited practi 
cal usefulness, but became, to a certain ex 
tent, valuable in connection with the electri: 
generatorand motor. Still, even the forme 
engine, though improved in many particu 
lars, is not radically changed, and even nov 
has the same objectionable features anc 
limitations. To do away with these a 
much as possible, a new type of engine i 
being perfected in which more favorab! 
conditions for economy, are maintained 
which expands the working fluid with ut- 
most rapidity and loses little heat on th 
walls, an engine stripped of all usual regu- 
lating mechanism—packings, oilers and 
other appendages—and forming part of a: 
electric generator ; and in this type, I ma, 
~~ I have implicit faith. 

he gas or explosive engine has been 
likewise profoundly affected by the 
commercial introduction of electric lighi 
and power, particularly in quite recen 
years. The engineer is turning his energie 
more and niore in this direction, being at 
tracted by the prospect of obtaining a highc: 
thermodynamic efficiency. Much ‘arger 
engines are now being built, the construction 
is constantly improved, and a novel type o! 
engine, best suitable for the generation o 
electricity, is being rapidly evolved. 

There are many other lines of manu 
facture and industry in which the influenc 
of electrical development has been eve 
more powerfully felt. So, for instance, th: 
manufacture of a great variety of articles 
of metal, and especially of chemical pro- 
ducts. The welding of metals by electri: 
ity, though involving a wasteful proces: 
has, nevertheless, been accepted as a legit.- 
mate art, while the manufacture of met#! 
sheet, seamless tubes and the like affords 
promise of much improvement. We ar 
coming gradually, but surely, to the fusio: 
of bodies and reduction of all kinds of ores- 
even of iron ores—by the use of electricit) 
and in each of thesedepartments great real - 
zations are probable. Again, the economic«! 
conversion of ordinary currents of supp!y 
into high-frequency currents opens up ne 
possibilities, such as the combination of the 
atmospheric nitrogen and the production « f 
its comyounds ; for instance, ammonia aul 
nitric acid, and their salts, by novel prov- 
esses. 

The high-frequency currents also bring us 
to the realization of a more economical sy+- 
tem of lighting ; namely, by means of phos- 
phorescent bulbs or tubes, and enable us ‘0 
produce with these appliances light of prac- 
tically any candle-power. Following other 
developments in purely electrical lines, we 
have all rejoiced in observing the rapid 
strides made, which, in quite recent years, 
have been beyond our most sanguine expec- 
tations. To enumerate the many advances 
recorded is a subject for the reviewer, but I 
can not pass without mentioning the beauti- 
ful discoveries of Lenard and Roentgen, 
particularly the latter, which have found 
such a powerful response throughout the 
scientific world that they have made us fcr- 

et, for a time, the great achievement of 
finde in Germany, who has effected the 
liquefaction of air on an industrial scale by 
a process of continuous cooling ; the discov- 
ery of argon by Lord Rayleigh and Professor 
Ramsay, and the splendid pioneer work of 
Professor Dewar in the field of low temper- 
ature research. The fact that the United 
States have contributed a very liberal share 
to this prodigious progress must afford to 
all of us great satisfaction. While honoring 
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the workers in other countries and all those 
who, by profession or inclination, are devut- 
ine themselves to strictly scientific pursuits, 
we lave particular reasons to mention with 
gratitude the names of those who have so 
much contributed to this marvelous devel- 
opiment of electrical industry in this country. 
Bell, who, by his admirable invention en- 
abling us to transmit speech to great dis- 
tances, has profoundly affected our com- 
mercial and social relations, and even our 
\ mode of life ; Edison, who, had he not 
dove anything else beyond his early work in 
incendescent lighting, would have proved 
himself one of the greatest benefactors of 
t ge; Westinghouse, the founder of the 
commercial altermating system; Brush, 
t reat pioneer of arc lighting ; Thomson, 
r gave us the first practical welding 
machine, and who, with keen sense, con- 
t ted very materially to the develop- 
; of a number of scientific and industrial 
I hes; Weston, who once led the world 
in (‘ynamo design, and now leadsin the con- 
struction of electric instruments ; Sprague, 
W with rare energy, mastered the prob- 
| and insured the success of practical 


elc. (rical railroading; Acheson, Hall, Willson 


a )thers, who are creating new and revo- 
lu: onizing industries here under our very 
( at Niagara. Nor is the work of these 
gi'icd men nearly finished at this hour. 
M..ch more is still to come, for, fortunately, 
most of them are still full of enthusiasm and 
visor. Allof these men and many more are 
ringly at work investigating new regions 
pening up unsuspected and promising 
s. Weekly, if not daily, we learn through 
journals of a new advance into some 
plored region, where at every step suc- 
beckons friendly, and leads the toiler 

» hard and harder tasks. 
it among all these many departments 
esearch, these many branches of in- 
ry, new and old, which are being rap- 
expanded, there is one dominating all 
s in importance—one which is of the 
test significance for the comfort and 
ire, not to say for the existence, of 
kind, and that is the electrical trans- 
ion of power. And in this most im- 
int of all fields, gentlemen, long after- 
is, when time will have placed the 
ts in their proper perspective, and 
ened men to their deserved places, the 
it event we are commemorating to-day 
stand out as designating a new and 
ious epoch in the history of humanity— 
poch grander than that marked by the 
ent of the steam engine. We have manya 
1ument of past ages; we have the palaces 
| pyramids, the temples of the Greek and 
cathedrals of Christendom. In them is 
iplified the power of men, the great- 
3 of nations, the love of art and religious 
tion. But that monument at Niagara 
something of its own, more in accord 
1 our present thoughts and tendencies. 
sa monument worthy of our scientific 
a true monument of enlightenment and 
peace. It signifies the subjugation of 
iral forces to the service of man, the 
ontinuance of barbarous methods, the 
ving of millions from want and suffer- 
No matter what we attempt to do, 
natter to what fields we turn our efforts, 
are dependent on power. Our econo- 
S May propose more economical systems 
{ministration and utilization of resources, 
legislators may make wiser laws and 
ties, it matters little ; that kind of help 
be only temporary. If we want to re- 
e poverty and misery, if we want to give 
very deserving individual whatis needed 
1 safe existence of an intelligent being, 
want to provide more machinery, more 
er. Power is our mainstay, the primary 
rce of our many-sided energies. With 
cient power at our disposal we can 
fy most of our wants and offer a 
iranty for safe and comfortable existence 
1, except perhaps to those who are the 
test criminals of all—the voluntarily 


he development and wealth of a city, 
(success of a nation, the progress of the 

le human race, is regulated by the 

er available. Think of the victorious 

ch of the British, the like of which bis- 

has never recorded. Apart from the 

ities of the race, which have been of 

t moment, they own the conquest of 

world} to—coal. For with coal they 
produce their iron; coal furnishes them 
| and heat; coal drives the wheels of 
t immense manufacturing establish- 
ments, and coal propels their conquering 
fects. But the stores are being more and 
more exhausted, the labor is getting dearer 
in’ dearer, and the demand is continuously 
licreasing. It must be clear to every one 
that soon some new source of power supply 
must be opened up, or that at least the 
Present methods must be materially im- 
proved. A great deal is expected from a 
more economical utilization of the stored 
energy of the carbon in a battery; but 
While the attainment of such a result would 
be hailed as a great achievement, it would 
not be as much of an advance towards the 
ultimate and permanent method of obtaining 
Wer as some engineers seem to believe. 
3y reasons both of economy and conven- 
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ience we are driven to the general adoption 
of a system of energy supply from central 
stations, and for such purposes the beauties 
of the mechanical generation of electricity 
can not be exaggerated. The advantages 
of this universally accepted method are cer- 
tainly so great that the probability of replac- 
ing the engine dynamos by batteries is, in 
my opinion, a remote one, the more 
so as the high-pressure steam _ en- 
gine and gas engine give promise of a 
considerably more economical thermody- 
namic conversion. Even if we had this day 
such an economical coal battery, its intro- 
duction in central stations would by no 
means be assured, as its use would entail 
many inconveniences and drawbacks. Very 
likely the carbon could not be burned in its 
natural form as in a boiler, but would have 
to be specially prepared to secure uniform- 
ity in the current generation. There would 
be a great many cells needed to make up 
the electro-motive force usually required. 
The process of cleaning and renewal, the 
handling of nasty fluids and gases and the 
great space necessary for so many batteries 
would make it difficult, if not commercially 
unprofitable, to operate such a plant in a 
city or densely populated district. Again, 
if the station be erected in the outskirts, 
the conversion by rotating transformers or 
otherwise would be a serious and unavoid- 
able drawback. Furthermore, the regulat- 
ing appliances and other accessories which 
would have to be provided would probably 
make the plant fully as much, if not more, 
complicated than the present. We might, 
of course, place the batteries at or near the 
coal mine, and from there transmit the en- 
ergy to distant points in the form of high- 
tension alternating currents obtained from 
rotating transformers, but even in this most 
favorable case the process would be a bar- 
barous one, certainly more so than the pres- 
ent, as it would still involve the consumption 
of material, while at the same time it would 
restrict the engineer and mechanic in the 
exercise of their beautiful art. As to the 
energy supply in small isolated places as 
dwellings, 1 have placed my confidence in 
the development of a light storage battery, 
involving the use of chemicals manufactured 
by cheap water power, such as some carbide 
or oxygen-hydrogen cell. 

But we shall not satisfy ourselves simply 
with improving steam and explosive engines 
or inventing new batteries; we have some- 
thing much better to work for, a greater 
task to fulfill, We have to evolve means 
for obtaining energy from stores which are 
forever inexhaustible, to perfect methods 
which do not imply consumption and waste 
of any material whatever. Upon this great 
possibility, which I have long ago recog- 
nized, upon this great problem, the practi- 
cal solution of which means so much for 
humanity, I have myself concentrated my 
efforts since a number of years, and a few 
happy ideas which came to me have inspired 
me to attempt the most difficult, and given 
mestrength and courageinadversity. Nearly 
six years ago my confidence had become 
strong enough to prompt me to an expres- 
sion of hope in the ultimate solution of this 
all-dominating problem. I have made prog- 
ress since, and have passed the stage of mere 
conviction such as is derived from a diligent 
study of known facts, conclusions and calcu- 
lations. I now feel sure that the realization 
of that idea is not far off. But precisely for 
this reason I fee] impelled to point out here an 
important fact, which I hope will be remem- 
bered. Having examined for a long time 
the possibilities of the development I refer 
to, namely, that of the operation of engines 
on any point of the earth by the energy of 
the medium, [ find that even under the theo- 
retically best conditions such a method of 
obtaining power can not equal in economy, 
simplicity and many other features the pres- 
ent method, involving a conversion of the 
mechanical energy of runniog water into 
electrical energy and the transmission of the 
latter in the form of currents of very high 
tension to great distances. Provided, there- 
fore, that we can avail ourseives of currents 
of sufficiently high tension,a waterfall affords 
us the most advantageous means of getting 
power from the sun sufficient for all our 
wants, and this recognition has impressed 
me strongly with the future importance of 
the water power, not so much because of its 
commercial value, though it may be very 
great, but chiefly because of its bearing 
upon our safety and welfare. Iam glad to 
say that also in this latter direction my ef- 
forts have not been unsuccessful, for I have 
devised means which will allow us the use 
in power transmission of electro-motive 
forces much higher than those practicable 
with ordinary apparatus. In fact, progress 
in this field has given me fresh hope that I 
shall see the fulfillment of one of my fondest 
dreams; namely, the transmission of power 
from station to station without the employ- 
ment of any connecting wire. Still, what- 
ever method of transmission be ultimately 
adopted, nearness to the source of power 
will remain an important advantage. 

Gentlemen, some of the ideas I have 
expressed may appear to many of you hardl 
realizable; nevertheless, they are the result 
of long-continued thought and work: You 


would judge them more justly if you would 
have devoted your life to them, as I have 
done. With ideas it is like with dizzy 
heights you climb: At first they cause you 
discomfort and you are anxious to get down, 
distrustful of your own powers; but soon 
the remoteness of the turmoil of life and the 
inspiring influence of the altitude calm your 
blood; your step gets firm and sure and you 
begin to look—for dizzier heights. I have 
attempted to speak to you on “‘ Electricity,” 
its development and influence, but I fear 
that I have done it much like a boy who 
tries to draw a likeness with a few straight 
lines. But I have endeavored to bring out 
one feature, to speak to you in one strain 
which I felt sure would find response in the 
hearts of all of you, the only one worthy of 
this occasion—the humanitarian. In the 
great enterprise at Niagara we see not only 
a bold engineering and commercial feat, but 
far more, a giant stride in the right direc- 
tion as indicated both by exact science and 
philanthropy. Its success isa signal for the 
utilization of water powers ali over the world, 
and its influence upon industrial develop- 
ment is incalculable. We mustall rejoice in 
the great achievement and congratulate the 
intrepid pioneers who have joined their 
efforts and means to bring it about. It isa 
pleasure to learn of the friendly attitude of 
the citizens of Buffalo and of the encourage- 
ment given to the enterprise by the Cana- 
dian autborities. We shall hope that other 
cities, like Rochester on this side and Hamil- 
ton and Toronto in Canada, will soon follow 
Buffalo’s lead. This fortunate city herself 
is to be congratulated. With resources now 
unequaled,; with commercial facilities and 
advantages such as few cities in the world 
possess, and with the enthusiasm and pro- 
gressive spirit of its citizens, it is sure to 
become one of the greatest industrial centers 
of the globe. 
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Editors Enjoy a Trolley Ride. 


The Republican Elitorial Associa- 
tion, of the State of New York, held 
its annual meeting in this city last 
week. They devoted the afternoon 
of Thursday to a trolley ride over 
Brooklyn in the beautiful parlor 
trolley cars which President Rossiter, 
of the Brooklyn Street Railway Com 
pany, provided for the occasion. 
Lunch was served in the cars and it 
was a very enjoyable as well as novel 
experience for the visiting editors to 
be whirled through the city of 
Brooklyn and suburbs while enjoy- 
ing an excellent repast. After the 
ride they visited the Brooklyn Navy 
Yard, and were later entertained at a 
banquet at the Union League Club, 
of Brooklyn, through the courtesy of 
the president of the association, Hon. 
William Berri, proprietor of the 
Brooklyn Standard Union. The 
after-dinner speeches at the banquet 
were of unusual interest and were 
made by the following eminent gen- 
tlemen : Chauncey M. Depew, Elihu 
Root, Paul Dana, W. J. Arkell, 
George H. Daniels, Joseph Howard, 
Jr., Henry Watterson and Lieut. R. 
E. Peary, U. 8. N. 


oe 


Another Reason Why the Cable 
Should Go. 
[From the New York Evening Sun.] 


If you stand on a corner and wave 
your umbrella at a cable car, and it 
whirls past you without slowing 
down, don’t blame the gripman until 
you have looked in the newspapers 
to see how many were injured. It 
was probably a runaway. The man 
in front may have been doing his best. 








A Belt Manufacturer Assigns. 


The assignment is reported of Ed- 
win A. Burgess, a belt manufacturer 
in Providence, R. I., who did bus- 
iness under the name of A. Burgess 
& Son. 





A 


PERSONAL. 

Mr. F. Laughlin, of the Solar Car- 
bon and Manufacturing Company, 
Pittsburgh, came to New York city 
last week and made his headquarters 
at the Hotel Imperial. 


Miss Bessie Orne and Mr. F. 8. 
Burke, general manager of the Crown 
Woven Wire Brush Company, of 
Salem, Mass, were married at St. 
Peter’s Church, Salem, on January 
14. 

Col. 8. G. Booker, superintendent 
of the Phenix Carbon Manufacturing 
Company, of St. Louis, spent the past 
week in New York and Boston. His 
many friends in these eities gave him 
a cordial welcome. 


The West End Street Railway Com- 
pany, of Boston, has retained Everett 
W. Burdett toact as legislative counsel 
at the State House this Winter. He 
is alzocounsel for the Boston Elec- 
tric Light Company at the State 
House. 


Mr. E. T. Copeland, the well 
known steam-power engineer and 
contractor, is the eastern representa- 
tive of the Ball Engine Company, of 
Erie, Pa. Mr. Copeland’s headquar- 
ters are at 39 Cortlandt street, New 
York. 


Mr. E. Ward Wilkins, of the firm 
of Partrick & Carter Company, the 
well known Philadelphia manufact- 
urers of electrical house goods and 
general supplies, has started on an 
extensive western trip, stopping at 
many of the principal cities between 
Chicago and San Francisco. 


Mr. D. G. Scott, formerly with 
the American Electrical Works, is 
now representing in New York city 
the Crefeld Electrical Works, of 
Boston, manufacturers of magnet, 
office, annunciator, rubber-covered 
and weatherproof wires. Mr. Scott’s 
offices are at 136 Liberty street, New 
York city. 


Mr. C. H. Lease, son of Mrs. Mary 
Elizabeth Lease, the widely known 
lecturer, has purchased an interest in 
the Rousseau Electric Works, New 
York, and will enter actively into the 
electricab industry. The Rousseau 
company was established in 1870 and 
will no doubt be benefited by the ad- 
dition of Mr. Lease to its staff. 


—_——_-_ > 
A Busy Factory. 


The Adams-Bagnall factory at 
Cleveland is one of the busiest estab- 
lishments in the country to-day, both 
in the arc lamp and incandescent 
lamp departments. The improved 
arc lamp of this company is meeting 
with much favor wherever tried, and 
the increasing orders have filled every 
foot of factory space with workmen 
and moving machinery. The man- 
ager of this company, Mr. L. H. 
Rogers, is greatly pleased, as he has 
every reason to be, over the success- 
ful business with which his company 
has been greeted. Mr. Thomas C. 
Adams and Mr. E. J. Bagnall are 
both actively interested with the 
company, and the excellence of the 
product is largely due to their careful, 
skillful supervision. 
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Electric Light and Power. 


RaLeien, N. C.—John C. Drewry 
is chairman of a company which 
has been formed for the purpose of 
erecting an electric. light plant for 
the purpose of lighting the streets. 

PETERSBURG, VWa.—Address . the 
Mayor concerning erection of electric 
light plant for street electric lighting, 
etc. 

HempsTeab, Tex.—Ameler Broth- 
ers can give information concerning 
the proposed electric light plant. 

Roanoke, Va.—The Mayor may 
be addressed for information concern- 
ing erection of electric light plant. 

Bryan, Tex.—City Clerk can give 
information concerning electric light 
plant. 

FERNANDINA,. FLA.—The Mayor 
may be addressed for information 
concerning proposed erection of elec- 
tric light plant. 





GAINESVILLE, Gsa.—The Gaines- 
ville & Chattahoochee Power and Man- 
ufacturing Company has been incor- 
porated by C. C. Sanders, James W. 
dailey, Z. ‘I’. Castleberry, George W. 
Walkers, for the purpose of developing 
and utilizing the water power of the 
Chattahoochee River in Hall County; 
also to erect electric power plant, with 
all necessary machinery for generating 
electricity by water or otherwise. Cap- 
ital stock, $50,000. 

SAVANNAH, Ga.—Charles F. Gra- 
ham has contracted with the Savan- 
nah Electric Light and Supply Com- 
pany for an electric light plant. 

New York, N. Y.—The Rex In- 
candescent Light Company has been 
incorporated by Morris Reno, James 
T. Cowdery and George H. Krotz, to 
manufacture incandescent light man- 
tles and burners, etc. Capital stock, 
$300,000. 

THorpe, Wis.—Henry Leiboie has 
been granted a 10-year franchise for 
an electric light plant. 

New Lonvox, Onto—City Clerk 
may give information concerning con- 
templated erection of $8,000 electric 
light plant. 

New Briauton, Pa.-——The bor- 
ough contemplates the erection of an 
electric light plant. The proposed 
new plant would be for 100 lamps of 
1,200 candle- power, and it is estimated 
it could be built for $20,000. 


DENVER, CoLo.—The Colorado 
Electric Power Company has been in- 
corporated by D. V. Donaldson, J. A. 
Hayes and George R. Buckman. 
Capital stock, $500,000. Principal 
office will be at Colorado Springs. 


LittLe Rock, ARK.—An electric 
light plant will probably be installed 
in Gleason’s Hotel. 


Homer, N. Y.—Steps are being 
taken looking to the establishment 
of an electric light plant to supply 
Homer and Cortlandt. 


VINELAND, N. J.—City Council is 
considering two propositions for an 
electric light plant. 


JopLin, Mo.—A new electric light 
plant is to be established here. 
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Daas, TEx—The County Com- 
missioners have decided to put in 
a dynamo and light the court-house 
at this place with electricity. 


OtsreGo, Mico.—The new electric 
light plant will soon be in operation, 
a stock company having been organ- 
ized to complete the plant. 


East LiverprooLt, On1o — The 
East Palestine council have let the 
contract for the erection of a new 
electric light plant for the town to 
the General Electric Company, of 
Chicago, and the Buckeye Engine 
Company, of Salem. 

VauLey City, N. D.—The ques- 
tion of putting in an electric light 
plant at this place is being agitated. 
General Hughes is interested. 

Rome, N. Y.—City Clerk of 
Mohawk may be addressed concerning 
erection of electric light plant. 


Taunton, Mass.—City Clerk may 
be addressed concerning establish- 
ment of municipal electric light 
plant. 


DaviIsvILLE, N. H.—An electric 
light plant is to be constructed. 


MALDEN, Mass. — Councilman 
Schumaker may be addressed con- 
cerning proposed erection of electric 
light plant. 


St. Louis. Mo.—Robert E. Me- 
Math, president Board of Public 
Improvements, may be addressed 
concerning establishment of electric 
lighting plant. 


RALEIGH, N. C.—John C. Drewry 
may be addressed concerning electric 
light plant. Correspondence is in- 
vited from builders of electric light 
plants. 

CuicaGo, ILL.—Garfield Electric 
Light Company has been incorporated 
by W. H. Amerson, Louis A. Schaubel, 
M. Wengier, to construct and operate 
an electric light plant. Capital stock, 
$25,000. 

New Telephone and Telegraph 

Companies. 

Torreka, Kas.—A_ new telephone 
company is being organized by Kansas 
capitalists in opposition to the Bell 
company. It has over 250 contracts 
signed for ‘phones in Topeka and will 
be known as the Mid-Continent. 
Among the Topeka men interested in 
the company are Lew Blackman, 
Herbert Hackney and W. H. Davis. 


MONTPELIER, VtT.—The People’s 
Incorporated Telephone Company 
has been organized, with a capital 
stock of $150,000, and will commence 
operations at once in Washington, 
Windsor, Addison, Chittenden, Frank- 
lin, Lamoille, Orleans and Caledonia 
counties. Dr. Henry James is the 
president, Dr. E.G. Hooker, treasurer, 
and George H. Almon, general man- 
ager. 

BevFast, N. Y.—The Belfast Tele- 
phone Company has been incorporated 
to operate a telephone line from this 
place to New Hudson and Caneadea. 
Capital, $1,000, and directors, J. H. 
Chamberlain, N. ©. Saunders, O. 
Gleason, of Belfast, and others. 


PETERSBURG, Va.—A new tele- 


phone line is being constructed from 
this place via Ettricks to Mattoaca, a 
distance of about five miles. 

Nevapa, Mo.—This place, Fort 
Scott and Pittsburg, Kas., will soon 
be connected by telephone. 

Fort Wort, Tex.—The South- 
western Telegraph and ‘Telephone 
Company is extending its line from 
Fort Worth to Hillsboro. 


New Electric Railways. 
ANDERSON, S. C,— Philadelphia 
capitalists have been granted charter 
for the construction of an electric 


railroad from Aiken, S. C., to 
Augusta, Ga. 
ScITUATE, Mass. — 4 franchise 


giving the Scituate & Norwell Street 
Electric Railroad the right to build a 
line through the ‘town has been 
vranted. 


LANSING, Micn. — The Benton 
Harbor Electric Railway and Transit 
Company has been incorporated, with 
a capital stock of $650,000. 


Extyria, On10—A franchise has 
been granted to the Cleveland, Berea 
& Elyria Electric line to extend their 
line through the corporation. ‘The 
line will be built to Oberlin, and will 
be finished by about July 1. 


OLEAN, N. Y.—A trolley line 
from this place to Bolivar is to be 
constructed. 

MancuHester, N. H.-A bill will 
be introduced into the legislature 
asking for a charter to build an elec- 
tric railroad from this city to Goffs- 
town, a distance of eight miles. The 
capital stock will be $150,000. 

New Manufacturing Companies. 

Augusta, Ga.—The Moore—Eden- 
field Electric and Manufacturing 
Company will apply for charter, with 
following officers: Geo. P. Weitch, 
treasurer, and R. J. Edenfield, gen- 
eral manager. The company will 
manufacture motors, dynamos and 
electrical supplies. 


WATERVILLE, Me.—Bibber-White 
Company has been incorporated for 
the purpose of electric railway and 
electric light supplies, and electrical 
inventions and apparatus. Capital 
stock, $100,000. President, Charles 
A. White, of Malden, Mass.; treas- 
urer, Charles E. Bibber, of Malden, 
Mass. 


Business Troubles. 

TopeKA, Kas.—John Norton has 
been appointed receiver of the Brush 
Electric Light and Power Company. 

RacINE, Wis.—The Belle City 
Street Railway Company, of which 
J. I. Case is president, has been 
placed in the hands of a receiver. 

-o- 
A Jersey Car-Shed Burned. 


Fire broke out on January 19 in 
the Consolidated 'T'raction Company’s 
car-shed at Ocean and Gates avenues, 
Jersey City, N. J. There were 75 
cars in the shed, but only one was 
totally destroyed. The fire is sup- 
posed to have been caused by an over- 
heated car stove. The loss is esti- 
mated at from $7,000 to $8,000. 
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Important to Engine Builders, If 
True. 


A dispatch to the New York Herald 
from Sleepy Eye, Minn., on January 
16, is republished below : 


Tbe sale of Grant Bramble’s rotary 
engine to the Allen syndicate, of 
London, Eng., has been consum 
mated, and the Sleepy Eye ipvento: 
has letters of credit on the Bank ot 
England for $6,700,000. 'heamount: 
paid were: For the English patent, 
$1,600,000; for France and Germany, 
$2,000,000; for the United States 
$3,100,000. 

These amounts, and the fact of the 
receipt of the letters of creait, wei 
verified by the inventor to-day whe 
I called on him. 

Mr. Bramble is telegraph operato: 
and station agent in Sleepy Eye, as 
the Herald printed on December 4, 
1896, and was lately elected Alderman 
In speaking of his invention to th 
Herald, he said : 

**I first got the idea of a rotar; 
engine from the turbine wheel. 
could not see why steam could no 
do what water did, especially when 
steam had qualities that water lacked 
and they were essential. You know 
that when a little turbine is hit by 
column of water no bigger than you: 
pencil something has to go. It took 
ma.ty models and a great many fai! 
ures to get the thing right. Finally. 
about five years ago, I hit the ma 
chine substantially as it is to-day. 

‘*The Allen engineering syndicate. 
at the head of which is F. H. Allen 
of the Allen Steamship Company, 0! 
Liverpool, has purchased the righ: 
for the machine for Europe and fo 
the United States.” 





ELECTRICAL 
SPECIALTIES 
WANTED. 
A COMPETENT MAN OF 
EXPERIENCE WOULD LIKE 
AGENCIES FUR TWO OR 
THREE FIRST-CLASS ELEC- 
TRICAL SPECIALTIES 
TERRITORY PREFERRED, 
NEW YORK CITY AND 
VICINITY. ADDRESS, 
‘“SSALESMAN,” ELEC- 
TRICAL REVIEW, 41 PARK 
ROW, NEW YORK CITY. 





e 

parties desire 
Responsible an associate 
who will invest $5,000 with them 
in the extension of an_ established 
engineering and supply business, 4 
special feature of which is the render 
ing of expert advice and supervisio:: 
in the newly opened and profitable 
field of telephone construction. The 
wide experience of the advertisers 
gives them exceptional facilities in this 
line. The highest references will be 
furnished and required. 


oA R 99 —— Care —— 
. *» ELECTRICAL REVIEW, 
Times Building, NEW YORK CITY. 


Cass 
— -— ne 


ELECTRICITY 


Mechanies; Architectural Drawing and De- 
signing; Architecture; Mechanical Drawing ; 
Steam Engineering (Stationary, Locomotive or 
Marine); Civil, Railroad, Bridge, Hydraulle and 
Municipal Engineering; Plumbing and Heat. 
ing; Coal and Metal Mining; Prospecting, and 
the English Branches. 
Until further notice experimental Begs 
apparatus will be furnished /ree to BY 
students. Send for Free Circular and 
Book of Testimonials, stating the 
subject you w t y 
The International ) 
Correspondence Schools, ) Seranton,Pa. 
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The Clonbrock Steam Boiler Com. 
pany, of Brooklyn, N. Y., have just 
issued a very handsome catalogue, 
copy of which will be sent free on 
application. 

The Missouri Telephone [anu- 
facturing Company, of St. Louis, 
Mo., are just about completing exten- 
sive toll lines through the central 
portion of ‘Tennessee, connecting all 
the different towns to Johnsonville 
and Br.tts Landing. It is one of 
the largest independent toll-line sys- 
tems yet built in this country. 


The Metropolitan Electric Com- 
pany, of Chicago, has been given the 
general western agency for the Alca- 
trez electrical compound. This will 
interest all consumers of electrical 
compounds, as the Alcatrez has been 
proved more than satisfactory. It 
will not scale, crack nor burn, adheres 
tenaciously, and is proof against the 
action of the elements. The com- 
pound is made from the celebrated 
Alcatrez asphalt, and possesses many 
points of advantage. 


The Dayton Globe Iron Works 
Company, of Dayton, Ohio, have 
prepared a very handsome calendar 
on which is mounted a photograph of 
the largest horizontal turbine ever 
built. It was supplied by this firm 
to the Boston & Montana Consolidated 
Copper and Silver Mining Company 


for its immense plant at Great Falls, | 


‘High-Grade Electrical Instruments 


Mont., and was recently illustrated 
and described in the ELECTRICAL 
Review. The calendar is serviceable 
and quite a novelty in its design. 





The Bolgiano Mfg. Co., 


The Ball & Wood Company, 
steam engine builders, are moving 
their New York offices from Cortlandt 
street into she new Beard Building, 
120 Liberty street, where their con- 
veniences for business 
will be very much improved. Their 
new rooms are five or six in number, 
and occupy the entire south end of the 
building, commanding not only plenty 
of light and air, but also a beautiful 
view of New York Harbor. This 
company their old 
quarters for some nine years, and, in 
moving to new ones. find themselves 
in good company, Henry R. Worth- 
ington, pump manufacturer, and 
other firms aud corporations in 
similar lines of business being also 
tenants of the Beard Building. A 
cordial invitation is extended to all 
friends of the company to visit them 
in their new quarters. 

ome ‘ 

The balance-sheet of the Union 
Railway Company, of New York city, 
asof December 31, 1-96, is as follows: 


transacting 


have occupied 


Assets: Cost of road and equipment.... $1, ms 576 
Materials and supplies on hand ; 25.923 
Accrued taxes, insurance. etc.......... 17,501 
Due by open accounts............. «++. 61,041 
rrr ee 30,221 
PSII 6 5.0600. cr c0censvinevccecs 608 

TOE. -ctccvesvess aren $4,612,870 

Liabilities : Capital stock, common...... $2 000,000 
PUN QINR. cc ccesecscvcces oe 2,000,000 
Loaus and bills payable | ............ 175 103 
Interest on funded debt accrued. : 41,666 
Due for wages and supplies. ...... or 38,927 
Due on open accounts........ ....-..++ 50,838 
Profit and loss. surplus.... ............ 306,335 

Dionne .cnccesencscocossondsevess $4,612,870 
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For running Small Electric Plants, Phonographs, 
Lights, Sewing Machines, Lathes, Emulsifiers, etc., 
Bolgiano Giant Water Motors. Catalogue free. 


Baltimore, Md. 


WHITNEY ELECTRICAL 
INSTRUMENT C0.,“°"cre™ 





of Every Description. 
PENACOOK, WN. H., U.S.A. 














LIGHTNING ARRESTER. 


ARC-KNIFE SWITCH. 
MAST-ARMS. 


Write Us. Cet Our Disc» unts. 


Utica Electrical Manufacturing 
and Supply C0, urica, Ww. y. 





A (W)HOPPER 
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is the kind of manana aueeet WIRES 
order we like best Pt 
on full time onicnrice GONDUITS 
and we grin sonens 
"small Siac Mie 205 WSTILE 
omyour next order fgg om ecesameton: SERVICE 





STANDARD UNDERGROUND CABLE COMPANY, 


PITTSBURC, 


NEW YORK, 


CHICACO. 


KIND WORDS. 


CONSTANTLY IMPROVING. 
To THe Epiror oF E.ecrricat Review : 

Please renew my subscription to 
the E.ecrricaL Review. It is con- 
stantly improving. 

HENRY GEBHART. 

January 15, 





ENJOYS THE *‘ REVIEW.” 
To tHe Epiror or Exvecrrical REVIEW * 
Please mail your valuable paper to 
I read and enjoy it. Have 
read some of the best and most inter- 
esting articles in it. 
January 16. a. 





P. GREGER. 





MUST HAVE IT. 
To THe Eprror or Evecrrical Review : 

I inclose $4 (mcney order) to pay 
my subscription and to pay for ‘* The 
Telephone Handbook.” 1 can not at 
all afford to miss a copy of your 
paper. L. C. CatTiitt, 


Che Cost of «ee 
Celephone Service 


is but a small percentage on 
the returns it yields and the 
saving it effects in the con- 
duct of a business. 
Any telephone subscriber 
who has had moderate ex- 
perience in the use of the 
service will confirm this state- 
ment and furnish examples. 


17,000 Telephone Stations in New York. 
Minimum Rate, Direct «« 
Line, 600 Local Messages 90 a ear 
Party Line $15 a year less. 
New York Telephone Go, |. yrtandt s- 
VUUVUUUUUUUUUUU 


STYLE “H” BELL. 


PIVOTED ARMATURE. 
DOUBLE ADJUSTMENT. 
RELIABLE RINGER 
Send for New Catalogue. 
HUEBEL & MANCER, 
MANUFs CTURERS, 

286-90 Graham St 
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BROOKLYN, WN. Y. 


WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD 


New York Office, 29 Broadway. 


THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U.S. A. 





Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fure 


nished on application. 





W.R. OSTRANDER & CO., 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Riee*ric and Mechanical Belis. 


FaCTORY 
De Ealb Ave., 
BROOKLYN. 
Bend for Diustrated 
Catalogue. 








McINTIRE’S PATENT 


CONNECTORS AND TERMINALS. 


special Connectors for Harp-Drawn CopPEer 
Wire, All Sizes. 


Fused Wire, Fused Links and Strips 


The C. MCINTIRE CO, 13 & 15 Franklin Street, 


Newvearixz, N. J. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY,N. J. ‘ 
Office, Rooms 196 and 137, 1 Broadway, NEW YORE. 


Creosoted Lumber, Underground Conduits, 
Telegraph Poles, Piling and Ties Furnished 





“ELECTRICITY 
ano WATER 
POWER.” 


By REPLOGLE. 


THE POPULAR NEW BOOK. 


| PRICE, $1.00. 


PUBLISHED BY 


Electrical Review Publishing Co., 


TIMES BUILDING, NEW YORK. 





MANUFACTURE 


GENERAL 
ELECTRIC 


PAPT RICK & fist 
CARTER CO 
ANNUNCIATORS & 


BURGLAR ¢.FIRE ALARMS 
SUPPLIES SIGNAL GONGS-BELLS etc. 


PHILADELPHIA €.8 
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MICHIGAN ELECTRIC COMPANY, 


DETROIT, MIceE. 
MICHICAN ACENTS CENERAL ELECTRIC COMPANY. 


We carry the largest and most complete stock of Electrical Supplies in this section of the country, and our 


prices will compare favorably with the best. 


Write for quotations or send us a trial order. 
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[Specially reported for this journal by E. 8. 
Duvall, solicitor of patents, Loan and Trust Build- 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each. | 
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Incandescent lamp socket; R. B. 
Benjamin, Chicago, I 

575,332 Electrically pe mcger a 
apparatus; M. Cronin, London—Transpar- 
ent Indian clubs and means for illuminating 


the same, including battery cells in the 
same, 

575,346 Electric railway; W. Grunow, 
Jr., Bridgeport, Ct.—An underground con- 


duit for electric railways, comprising a 
metal trough having a flexible cover or 
top, composed of flexible metal plates, 
each of which is secured to the sides 
of the trough and to the depressible 
rail, said plates being curved inwardly at 
their adjacent edges, and securely bolted 
between strips of insulating material, be- 
tween which is placed a depressible contact 
rail, on a level with the surface of the track, 
said conduit being also provided with a 
conductor situated in the bottom of the 
conduit and in proximity to said contact 
rail. 

575,354 LElectr’c rail bond; W. Jens, 
Johnstown, Pa.—A rail bond, having a por- 
tion of metal similar in nature to the metal 
of the bond-bar, integrally united to the 
rail and adapted to have the bond-bar 
attached thereto. 

575,366 Electrical controller; W. H. Mor- 
gan, Alliance, Ohio—An open main frame, 
and an annular open frame within the 
main frame and an annular series of resist- 
ance coils spaced apart and supported on 
said annular open frame. 

575,394 Magneto-telephone; S. D. Field, 


Stockton, Mass. 
575,419 Telegraphy; P. B. Delany, South 
Orange, N. J.—A chemical telegraph sys- 


tem, in which signaling curren's of both 
polarites are transmitted, a receiver, com- 
prising separate styluses for recording dots 
and dashes and the cireuit in which they 
are located, and a polarized relay in shunt 
circuit therewith, and responding to the 
changes in polarity of the transmitted 
signaling impulses to serve as a telltale or 
indicator. 

575,454 Series-multiple controller for 
electric motors; E. M. Bentley, Lawrence, 
N. Y.—Comprises a shunt for the two 
motors containing a resistance, an automatic 
circuit-breaker placed in the series circuit 
between the two inner terminals of the 
shunts and dependent on the volume of cur- 
rent passing therein. 

575,479 Electric elevator or hoisting ma- 
chine; R. M. Hunter, Philadelphia, Pa. 

575,523 Push-button; C. O. Mailloux, 
New York, N. Y.—The combination with 
the contact mechanism in a push-button or 
a collection of push-buttons, a case inclosing 
the same, the circuit terminals of said 
mechanism located exteriorly to said case, 
and a removable face-plate covering said 
terminals 


575,615 Electric motor; and} device™ for 
conducting currents thereto; D.N. Osyor, 
Newark, Ohio—Consists of the positive and 
negative conductors of an insulating sup- 
port, the brackets secured thereto for the 
conductors, respectively, and the reversible 
holders interposed between the conductors 
and the brackets and detachable from the 
conductors. 

575,653 Electrical condenser; J. C. Lee, 
Brookline, Mass.—A condenser in the form 
of a flat rectangular solid, having rounded 
ends, and composed of alternate layers of a 
conductor and a non-conductor, wound 
together to constitute plates and dielectric 
of like contiguity throughout, the con- 
ductor layers being provided with suitable 
terminal attachments. 





A Puzzle in Photometry. 
[From Progressive Age.} 


Suppose a cubical room measuring | 


10 feet in each direction to be lighted 


| 


by a single central jet of a certain | 


power. The illumination of the 


room under these conditions may be | 


supposed to be standard. 
one side wall of the room be replaced 
by a mirror. At first sight it would 
be said the room would be more 
brilliantly illuminated. But, looking 
in the mirror, one sees apparently a 
second room of 1,000 cubic feet 
volume lighted with standard brill- 
iancy by a second standard jet. 
Question: (a) Will two standard jets 
illumine a room of 2,000 cubic feet 
more brilliantly than one such jet 
illumines a room of 1,000 cubic feet ? 
(4) If not, is the original room lighted 
more brilliantly after the mirror is 
placed than before, or not? (c) If 
not, why not? Orif so, what is the 
mathematical relation between the 
two illuminations ? 

an = 

Advertising Pays. 
[From the Dublin World.) 

Angry Caller (at newspaper office )— 
Say, I want that little ad. I gave you 
two days ago—‘‘ Wanted, an electric 
battery, in good working order”— 
taken out. 

Advertising Clerk—What is the 
matter? Didn’t we put it in the 
right column ? 

Angry Caller—Column be dashed ! 
The ad. overdid the business. My 
house was struck by lightning last 
night. 


—_——o————_ 
American Institute of Electrical 
Engineers. 


The 111th meeting of the Institute 
was held at 12 West Thirty-first street, 
January 20, at which President Dun- 
can presided. Seventy-five members 
and guests were present. ‘The topic 
for the evening was ‘‘ Electrically 
Driven Vehicles,” the discussion 
being opened by Mr. A. L. Riker and 
participated in by Messrs. Duncan, 
Reckenzaun, Coho, Corson, Adams, 
Muryea, Sachs, Van Hoevenbergh and 
Pope. 


Now let | 








PROPOSALS FOR ELECTRIC LIGHT PLANT 
AT HAWKINSYILLE, GEORGIA. 


EALED PROPOSALS will be received by the 
Mayor and City Council of Hawkmsville, 
Georgia, until 4 Pp. m., Wednesday, February 
17, 1897, for erecting and installing complete 

an ELECTRIC LIGHT PLANT. The pro 
plant embraces 40 1,200 c.-p.-arc and 750 16-c.-p. 
incandescent lamps 
«; Plans and specihentions will be on file, and may 
be seen at the office of the Mayor, and copies of 
specifications. forms, etc., may be obtained from 
the Mayor after January 30, 1897. 

rhe right is reserved to —- "|; or all, bids. 

way, Mayor. 
*T. L. Luptow, Engineer. 
Winston, N. C. 





Geo. 8. Chase. J. M. Vale. 


CHASE & VALE, 
Attorneys and Counsellors at Law, 


(Patents and Trade Marks) 
Atlantic Building, 


SPECIAL ATTENTION TO THE 
CLASSES OF 
ELECTRIC LIGHTING, sIG- 
NALING AND POWER. 


WASHINGTON, D. C. 


Telephone, 1288. 





DYER & DRISCOLL, 
PATENT SOLICITORS, 
36 WALL STREET, N.Y., 


Rous dome oH wg - P polent—oftediva) oxy 


fork - oe an ‘amd forssan' Counlriea, 
oom fore > niont adi 


Pa a 


WASHINGTON PATENT 
AGENCY. LARGEST IN THE 


WORLD. 


908-914 C Street, N. W., 
WASHINCTON, D. C. 

ELECTRICAL 
EXPERTS 





Free opinion of merit. 


PATENTS. 


TRADE MARKS.—DESIGNS.—COPYRIGHTS. 


CAN YOU OBTAIN A PATENT? 


Send me a model or drawin wing of your inven- 
tion, and a description, and I examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All Patents taken out through me are given 
special notice in the pe me Fae of thecountry, 
Eos bringing same widely before the public without 
cost to inventor. 

Rersrences : ‘‘ Electrical Review,"* New York ; 
Paul bem ~~ Lincoln National Bank, 
Washi e Geo. D. Parker, ey. t 








D.C.; 
Va.; cee oonk Nati Nati eal k, Washington, D. 
E. K. Leech, U. 8. Mint, Philadelp Pa.; 
and Secretary Water Works 
Oympla, Oregon. 
EDW. $. BUVALL, Loan and Trust Bidg., 
Sellelter ef Patents, WASHINGTON, D. C. 





POLARITY INDICATOR. 


Smallest, 





Cheapest, 
Best. 


Price, 








$1.00 
(Cut full 
size.) 





Efficient from \& to 600 Volts. 


WOOD & COMER, Ltd., No. 130 Juvenal St., PHILADELPHIA, PA. 





Wanted—An Idea i croe ame 


our ideas; you wealth. 
wes goes Senne trees 
‘or their Pp 
and s of two hundred inventions wan! 


NEW BOOK 


ELECTRO-THERAPEUTICS 


Valuable Contributions by Learned Men, 


offer 











PROCEEDINGS OF THE BOSTON MEETING OF 
THE AMERICAN ELECTRO-THERAPEUTIC 
ASSOCIATION. 





SOME OF THE SUBJECTS: 
“Meters,” “Induction Coils,” ‘Static oe, ” 
**Generato m4 


- Electrodes,”’ ne: rs and Controllers,” ** 
Electric Light in Therapy,” ** Electricity patente 
Surgery,” ** Electricity ’ Diseases of ti he "Throat 
and Nose,” “In Di of the Ponta ” “Acci- 


dents in the Use of Street Currents,” ‘Direct 
Electrization of the Stemach,” “Electricity in the 
Treatment of Apoplexy,” ‘Electricity in Treat- 
ment of the Nerves,” “ lectri icity in Treatment of 
Stricture,” Results in Eighty-Six Fibroid Cases,” 
and many others. 


HANDSOMELY BOUND VOLUME, $1.50, 
LARGE READABLE TYPE. 


Only a limited edition and no reprint. Order of 


ELECTRICAL REVIEW, 


TIMES BUILDING, NEW YORK. 





ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Manufacturer, 


STANDARDS A SPECIALTY. 








709 LEXINGTON AVENUE. NEW YORK. 


X-RAY SUPPLIES. 


CROOKES TUBES. 
FLUOROSCOPES. 


Stanley's TORPLER-HOLTZ Machines 


will do same work as high-frequency coil at 
ONE QUARTER FIRST COST, 
With no Installation or R iny Exp 8 


Send for descri wad wo neko prices. They 


Tungstate of Calcium 
Photographic Screens. 


G. A. FREI & CO., 
17 Bromfield Street, BOSTON. 


ROENTGEN RAY 
APPARATUS 


OF ALL KINDS. 


ELECTRIC SIGNS. 
MINIATURE anp 
DECORATIVE LAMPS. 


EDISON DECORATIVE AND MINIATURE LAMP 
DEPARTMENT, ccewerat Evectaic co.) 


HARRISON, Ne J- 














GENERATORS 4x0 MOTORS. 


THE ELWELL-PARKER ELECTRIC COMPANY, OF AMERICA, - - 


line of modern direct-connected low-epeed and belted moderate-speed machines for Power, Lighting and Electro-depositing 





This Cc Pp oo a pl A, 





CLEVELAND, OHIO. 


work. The company has manufactured a large number of Generators and Motors of sizes from {| to !,200 H.-P. each, all of which are giving entire satis 


factior. to their users. Standardized motors for driving Shop Power Tools, Pumps, Hoists, Cranes, &c. Please write us for catalogue and copl 


of test! 








